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MANUFACTURERS AND EF 


YORK DEMISTERS* 


Himinat inment separators) 


to solve 
pollution problems 


AND RECOVER 


YORK Demisters are successfully 
being employed for pollution con- 
trol in many applications. Listed 
below are a few typical examples. 


In evaporators, to k solution 
carried by entrainment from going 
overhead to the condenser system 
and causing stream pollution. In 
practically all cases the value of 
additional product recovered more 
than pays for the installation in a 
short time. 


In scrubbers and absorbers, Dem- 
isters prevent carryover of liquid 
products which constitute a plant 
nuisance and contribute to pollution. 


In tail gas stacks, Demisters stop 
carryover of such products as liquid 
sulfur from sulfur recovery plants, 
sulfuric acid mists, chemical solu- 
tions, chemicals from dissolving 
tanks and recovery furnaces, etc. 


To alleviate plant nuisance problems 
arising from water cooling towers. 


Available in stainless steel and all 
other materials of construction. 


York engineers will be happy to 
recommend the solutions to your 
problems. Details on any application 
will enable us to make intelligent 
and complete recommendations. 


Send for Bulletin 21. 
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do you 
screen or 
size dry 
chemicals? 


undersize particles or" 


foreign materials . . . or make an) type 
of particle-size separation ? Ther you 
want these un Rotary Sifte ad- 


vantages: 


Accurate separations in la: 
volume, — in limit 


© Screens totally enclosed by du t- 
tight, all-metal box. Optional 
stainless steel construction. 


Easy cleaning. Filip-action 
clamps permit quick »pening of 
box, and easy remova! of screens 
for ‘thorough 


*® Smooth, low cost operation. Ex- 
clusive, all-mechanical design 
and rugged construction give 
trouble-free performance even 
in continuous service on “hard 
to-sift” materials. 


For single or multiple separations, as 
fine as 325 mesh—in laboratory work 
or big volume, heavy duty production— 
you'll get bonus rformance from a 
Bar-Nun Rotary Sifter. Users’ repeat 
orders prove it. Write for specific details 
and recommendations without obligation. 


SEND FOR 6-PAGE BULLETIN 503. 


For details on other Gump processing equip- 
ment, refer to your copy of Chemical En- 


gineering Catalog. 


FEEDING - MIXING SIFTING WEIGHING PACKING 
EQUIPMENT FOR THE PROCESS INDUSTRIES 


B.F. Gump Co. 


Engineers & Manvlocturers Since | 872 
i311 Cicero Avenve + Chicago 50, 
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marginal notes 


Evaluated weather data 


Fluor Products Com has re- 
cently published a manual entitled, 
Evaluated Weather Data for Cooling 
Equipment Design, which should be 
of value and interest to the desi 


3 
5 


2 


tors in the design of cooling equip- 
ment are discussed along with prac- 
tical methods for interpolation of data 
between weather stations. 


The information presented is based do not occur at the same time. It 
on a study of more than 10-million should also assist the engineer in a 


individual observations from 434 sepa- more economical design of air condi 
rate grogra hical locations in tioning installations. Where air cooled 
the aited States, and Mexico for exchangers are combined with cooling 


early half of the observations are sign conditions may be selected by 
for a full 10 year period from 1948 the use of this data. 

through 1957. Ana has been ac- — The information on dry bulb design 
comp by modern electronic tab- values is limited and is not adequate 
ulating equipment. for economic selection of design tem- 

The presentation of wet bulb design _ peratures for air cooled exchanger in- 
values and prevailing wiad data dur-  stallations. If the dry bulb design 
values were treated with greater thor- 
has been well done and should great- oughness, the manual would be of 
ly assist the engineer for design of more valve in i 
installations in the United States, of cooling equipment. The price of 
southern Canada, and most of this manual $85. 

Mexico. 

The tion of coincident Free ution, Cheves 
on psychrometric for 49 loca- yoy Tost 
tions in the United States is a real Reviewed by J. 
contribution and of great value to the ional Bureau of 
design engineer. It clearly demon- D. C. 
strates a fact known to meteorologists, Professor W; introduces the 
but not too well recognized by design ae Se in solution 
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engi , that maximum dry and wet 


|-TEMPERATURE 
KUTZTOWN 


creates AMMONIA SOLUTION REGENERATORS 


for Fertilizer Plant... 


This photo shows @ partially assembled Re- 
generator undergoing hydrostatic test (25 
Ibs. per sq. In.). The complete Regenerator 
has eight sections (four shown here) in- 
cluding base, intermediate and top sec- 
tions. Weight: 8500 Ibs. Height: 13 ft. 


KUTZTOWN created two 30°!" Vessels—8 
sections (lower half--6'6" 1.D., upper half 
—# 1D.) and two 18°44," Vessels—4 sec- 
tions (6'6" 1.D.). All Vessels were made of 
Cast Iron A-278 Clats 30, employing three 
processes—Loam, Dry Sand and Machine 
Molding. All machining on these castings 
was done in our modern Machine Shop. 
Kutztown also supplied all gaskets, flanges, 
covers, bubble caps and special bolts. 


Whatever your requirements In castings may 
be, we are certain you'll find Kutztown 
services more than adequate. Drop us @ 
line or call OVerbrook 3-715. 


+ 


liquid 
phase 
heat 
transfer 
systems 


—Yeou want te avoid high pressure equipment 


—You need close temperature control and safe, aute- 


matic cperation at reasonable cost. . 


.... You should consider a space saving, all electric, 


We'll be happy to place your name on our mailing list 
te receive regular issues of the “Kutztown REVIEW.” 


Merrill Process System 
Write for Bulletin 597 giving details of the Pilot Plant Series 


KUTZTOWN FOUNDRY & MACHINE CORP. 
KUTZTOWN, PENNSYLVANIA 


or send us your 
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FITCHBURG 6, MASS. 
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% for cooling equipment design 
the engineer in the evaluation 
fi 
as able additional information to that 
Pe" now available to the engineer. 
Se The manual includes valuable ta- 
bles, charts, and of 
summer wet and “7 b 
tures, wind data, and the coincidence 
of dry bulb values with high wet bulb 
ve values. Temperature variations as fac- 
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DURCO 
The mark of dependability in tough chemical service everywhere. 
For more information, turn te Data Service card, circle No. 18 
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Bulletin 
No. 158-HE 


Consult Doyle & Roth 
t attention 
to your 


HEAT EXCHANGERS 


MADE OF TITANIUM 


DOYLE & CONC 


YLE & R 


SIZE 1S NO OBSTACLE WHEN CONSIDERING 
TUBULAR EQUIPMENT FABRICATED FROM TITANIUM 


D. & R. production methods coupled with new 
fabricating techniques now make it possible to 
obtain economy and good delivery on heat 
exchangers of titanium construction. 
Illustrated above is one of the largest titanium 
heat exchangers built to date, with 380 square 
feet of heat transfer area. Constructed of steel 
shell, titanium tube sheets, with 243-%” OD x 
16 Bwg seamless titanium tubes 8'0” long and 
stainless steel replaceable bonnets. Designed 
for 250 psi @ 450°F. shell side, and 75 psi 
@ 450°F. tube side. 

This unit is being used as a vertical thermo- 
syphon reboiler handling nitric acid. - 


Corrosson-resistant, process equipment is produced regularly by D-& 
of the following materials: 
STAINLESS STEEL + HASTELLOY + TITANIUM ZIRCONIUM 
MONEL + NICKEL + INCOME, 


Twenty-fourth Street 22, Mew York 


For more information, turn te Date Service card, circle No. 98 
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and properties and one deal- 

ing L~ the general types of reactions 

involving radicals, their rates and en- 

ergetics, and the important question 

of bond dissociation . These 
I 


are followed by several chapters on 
various aspects of po and 
then by discussions of other of 
chain reactions. The final two chapters 
discuss nonchain reactions of free 


tion 


Early in the book he develops the rate 
uations for pol ization reactions 
netics of o chain reactions to these 


basic ions. He thus 
the with a quantitative ap- 
proach that is lacking in most c 


ence. 
Some errors and ambiguities can 
hardly be avoided. A few that should 


Hi 

g 


tent than issociated 
This increase in heat content dis- 
sociation results in the heat of 
tion being greater at ordinary tempera- 
tures than at O°K. 

2. On p. 43 the heat of reaction (31) 


Vapour-Liouip 
Hila, J. Pick, V. Fried and O. Vilim— 
2nd ed. (Translated by G. Standart) 
—Pergamon Press, New York, Lon- 
don, Paris, Los Angeles (1958), 402 
pp, $14.00 
Reviewed by S. B. Adler, The M. W. 
Kellogg Co., New York, N. Y. 

To the reviewer's knowledge this is 
the first book exclusively devoted to 
the subject of liquid-vapor equilib- 
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ww on 
ae Professor Walling’s approach to his 
treatises on chemistry. Mis treatmen 
| 
a be mentioned are: 
Ae On p. 42 the fact that dissociation en- 
a ergies are greater at ordinary tempera- 
; Be tures than at O°K. is attributed to a loss 
is shown incorrectly as positive and t 
leads to an erroneous value for the net 
heat of the cycle. 
: In several places, and especially in 
i chapter three, numerical values of rate 
ir For additional constants are given without units. This 
omission is rather annoying and surely 
a these criticisms are, of course, 
ee minor and have little to do with the 
ee value of the book. The style is lucid 
ay and readable. It is recommended as a 
ese worthwhile addition to any engineer’s 
a Shown above — Monel Condenser (560 sq. ft.) was constructed 
oO of stock components and delivered in less than eight weeks. 
en 


NATIONAL 


. News from 
National Carbon Company 


Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los An 
Pittsburgh, San Francisco. In CANADA: Union Carbide Canada 


les, New York, 
imited, Toronto 


National Carbon 
representatives expand 
your engineering force 


; 


D. S. GLASS—Sates ENGINEER 


Mr. Glass graduated from Illinois Uni- 
versity with a B.S. Degree in Chemical 
Engineering. For three and one-half 
years, he worked in the midwest as a 
process engineer with a petroleum addi- 
tive manufacturer. 

He has been with National Carbon 
Company since 1953. He has worked 
on the development and design of 
chemical process equipment, prepared 
technical design proposals and worked 
directly with users on the installation of 
carbon, graphite and “Karbate” im- 
pervious graphite equipment. Since late 
1958, he has been a field engineer cover- 
ing the northeastern states. 


Long, Dependable Service 
provided by “Karbate” 
Process Equipment 


Two 700 sq. ft. “Karbate” condensers, 
three “Karbate” pumps Model A and 
several 2” size “Karbate” valves have 
been used continuously since 1952 in 
steam distillation of a xylene and dilute 
hydrochloric acid mixture. 

Records show the condensers have 
operated without maintenance since 
installation. In addition, a recent con- 
sideration to convert “Karbate” Model 
A pumps to the present standard Type 
C Model CA pumps could not be justi- 
fied because of the excellent service 
records provided by the installed pumps. 


, “Karbate”’, “N” and 
Shield Device and ‘‘Union Carbide"’ 
are registered trade-marks of 
Union Carbide Corporation. 


“KARBATE” REBOILERS 
OPERATE 12 YEARS WITH 


LOW MAINTENANCE 


COSTS 


Tube sheet of a reboiler in service twelve years. Some replacement tubes 
are shown. Most tubes are original ones installed in 1946. Machining 
marks made in 1946 are visible on the impervious graphite tube sheet. 


“Karbate” impervious graphite shell 
and tube heat exchangers provide 
economic service life as reboilers 
handling 45-55% sulfuric acid- 
organic solution. Sixteen of these re- 
boilers were installed by a major 
chemical company in 1946. 

The sulfuric acid flowing through 
the tubes of the reboilers contained 
contaminants. Eventually, stubborn 
carbonaceous deposits formed inside 
the “Karbate” impervious graphite 
tubes and had to be removed periodi- 
cally. This was done mechanically by 


drilling and sandblasting techniques. 
1950-1953 | 1954-1957 
REBOILERS CLEANED 
(per yeer) 20 2 
REBOILERS REPAIRED 
(per yeer) 23 9 


To check performance of these 
units, records were kept starting in 
1950 covering both cleaning and 
repairs. 

The drop in both cleaning and re- 
pairs after 1953 is related to a modi- 
fication in the process which sub- 
stantially reduced carbon deposition 
on the tubes. The average cost of 
maintenance, including parts and 
labor for repairs and cleaning over 
the twelve year period, has been less 
than $500 per exchanger per year. 

The user feels this cost is eco- 
nomic considering the inherent diffi- 
culties associated with this applica- 
tion. In other processes in this plant, 
“Karbate” impervious graphite ex- 
changers which were installed ap- 
proximately ten years ago are still 
operating without any maintenance. 
These units are handling corrosive 
chemicals at 140°F and 25 psig. 


pressure. 
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rium; i.e., to the obtaining, analyzin 
and correlating of the tal 


data. Actually this book is a aoe 
edition which was specifi- 
cally for English translation. The first 
edition was published abroad in 1954. 
Unlike many translations, the English 
is excellent. The four authors are in 
the Department of Physical Chemis- 
try, Institute of Chemical Technology 
in Prague, Czechoslovakia. 

The book is divided into three main 
sections: (1) A theoretical section—the 
thermodynamics of solutions of non- 
electrolytes; (2) A comphehensive 
coverage of laboratory technique in- 
volved in obtaining experimental 
data; and (3) An index to bibliogra- 

of data in the field through 
1957. 

The 143-page on on thermody- 
namics is thorough. It will 
be of interest to chemical engineers 
and physical chemists whether or not 
they are engaged in the field of liquid- 
vapor equilibria. The treatment of the 
equations of Wohl, Scatchard, Van 
Laar, Margules, White, Li & Coull, 
Redlich & Kister, etc., is the most 
comprehensive found anywhere. 
Works published abroad, _— 
otherwise be missed entirely, 
brought to the reader’s attention. 

The section on laboratory technique 
presents in detail the four main 
schemes for determining experimental 
data: the circulation, static, dew and 
bubble point, and flow methods. Also 
included are vapor pressure and boil- 
ing point measurements. Determining 
the thermodynamic consistency of the 
laboratory data and the smoothing of 
data by the method of least squares 
also receive attention. 


Unit Processes In OrnGANIC SYNTHE- 


, Edited by P. H. , Fifth 
SEND FOR FREE. CATALOG 407-S 11008), Rock 
Company, Inc., New York, N.Y., 


Aminco’s time proven “line of valves, fittings and tubing is fully described in 1070p. $17.50. 


Describes scientific and technologi- 
cal principles used in converting 
organic raw materials into usable 
products. Processes discussed are ni- 
tration, amination by reduction, am- 
monolysis, oxidation, hydrogenation, 
hydrocarbon synthesis and hydro- 
formylation, esterification, hydrolysis, 
alkylation, and polymerization. 


Tue CHEMICALS INDUs- 
try, Richard F. Goldstein, John Wiley 
& Sons, Inc., New York, N.Y., Second 
Edition (1958), 458p. $16.50. 
Describes major products and basic 
chemistry of the processes used; also 
indicates commercial possibilities. In- 
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Ee at pressures up to | 
100,000 p.s.i 
pustonly time-provon 
VALVES.. TUBING... FITTINGS 
é 
to 100,000 p.s.1. at temperatures up to 1000°F. Stainless steel valves and 
_ fittings are available from stock; valves and. fittings of other metals may be 
“cross, and combined inlet and bleeder styles. In addition, pneumatic 
~ 
control valves (electrically operated and metering), check valves (ball, double- 
seal, and in-line), and adjustable relief valves are available. 
fittings include straight-way type , couplings, elbows, tees, crosses, gage 
Connectors, pipe’ thread adapters and many others. A complete line’ of tubing 
AMERICAN INSTRUMENT CO., INC. | 


cluded are new chapters on statistics 
and economics, and on history of the 
petroleum industry. 


ADMINISTRATION OF SALARIES AND IN- 
TANGIBLE REWARDS FOR ENGINEERS 
AND Scientists, John W. Riegel, Pub- 
lications Distribution Service, Uni- 
versity of Michigan, Ann Arbor, 
Michigan (1958) 105, 84p. $6.00. Two 
surveys (in one volume). Reports num- 
ber 8 and 9 of University of Michigan 
Bureau of Industrial Relations. 

Specific aspects investigated are job 
activities, actions of immediate super- 
visor, salaries, intangible rewards, 
working relations with associates, com- 
pany assistance to professional devel- 
opment, attitudes toward collective 
bargaining and administration of tech- 
nical programs. 


Dicrrat TecHnigves FoR CoMPuTaA- 
TION AND ConTrOL, Martin L. Klein 
et al., Instruments Publishing Co., 
Inc., Pittsburgh, Pa. (1958). 394p. 
$6.00. 

Surveys basic techniques, coverin 
code arithmetic, logical networks, mul- 
tiplexing, conversion, data reduction, 
— process control, two-terminal 
relay circuits, counting techniques, 
digital computers of all types, com- 
puter programming, — differen- 
tial analyzers, and combined analog- 
digital equipments. Descriptions of 
components and available commercial 
equipment. 


Controt System Components, John 
E. Gibson and Franz B. Tuteur, 
McGraw-Hill Book Company, New 
York, N.Y. (1958), 493p., $12.00. 

An analytic treatment of the most 
commonly used components in feed- 
back control systems. Included are 
recent advances in magnetic ampli- 
fiers, transistors, hydraulic and pneu- 
matic systems. There are sections on 
network synthesis, thyratron ampli- 
fiers, a system analysis of valve-oper- 
ated hydraulic systems, and relay 
amplifiers, 


SuccessFuL Process PLANT Prac- 
tices, Robert L. Davidson, McGraw- 
Hill Book Company, New York, N.Y. 
(1958), 302p. $10.00. 

Solu ion of problems relating to 
managing, scheduling, operating, 


noite and in the 
process industries. Pumps, towers, re- 
actors, piping, valves, motors, instru- 
ments, exchangers, condensers, ma- 
chine shops, and insulation are 
treated. Working data is provided, 
such as dimensions, operating condi- 
tions, materials of construction, and 
tools. 
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... and here are our new offices — 


170 GREAT NECK ROAD 
GREAT NECK, NEW YORK 
Phone: HUnter 2-5200 


With our constantly expanding business has grown the need 
for larger office quarters to serve you better than ever. 


From our new location we will continue to respond promptly 


to your inquiries for 

Engineers 

Helifiow Heat Exchangers Wanted! 
Steam Jet Ejectors We limited 
efrigeration number of positions 
Steam Vacuum R with a eat Gans 
Surface Condensers open to qualified 
Barometric Condensers —— and heat 
transfer engineers. 
Monobolt Heat Exchangers Please Ph soar 
Evaporators application to our 
Deaerating Heaters new address above. 


GRAHAM MANUFACTURING CO., INC. 
Heliflow Corporation 


(Formerly located ot 415 Lexington Ave., N. ¥. 17, N. ¥. 
and our phone number wos MUrray Hill 2-8770) 


For more information, turn te Date Service cord, circle No. 102 
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FOUR WAYS TO HANDLE fs 


@ Absorption of noxious fumes by wet bed scrubbers is generally accepted as the most 
satisfactory method where virtually complete fume removal is required. With the 
development of packings of high efficiency, such as Intalox Saddle Packing and Metal 
Pall Rings and improved liquid distribution methods, fume scrubbers of high capa- 
city yet occupying little space and operating at low cost have become practical. 


On these two pages are illustrated and briefly described both standard and custom-built 
fume scrubbing units of our manufacture. Full engineering data is available on request. 
U. S. Stoneware’s Engineering Department will be glad to work with you in designing 
fume removal systems to meet your specific needs. 


The "CROSS-FLOW" Fume Scrubber 


The “Cross-Flow” Fume Scrubber provides high 
efficiency in relatively small space. It is so designed 
that the gas flow and liquid flow are perpendicular 
to each other . . . the liquid flow vertical, gas flow 
horizontal. The effective liquid distribution over 
a cross-section area that is large in relationship 
to the thickness of the packed bed results in a 
highly active surface area capable of handling 
— at high velocity rates with minimum pressure 
rop. 


The “Cross-Flow” Fume Scrubber is built in six 
standard sizes with capacities ranging from 3,000 
to 32,000 cfm. The unit is fabricated from heavy 
steel plate lined with 3/32” Tygon. Distributor is 
rigid plastic. The screen grid can be stainless steel 
or plastisol-covered wire mesh. 


INSPECTION PORT 


“CYCLONAIRE" Fume Washer 


Designed primarily to handle relatively mild 
fume problems in laboratories, special depart- 
ments, etc., the Cyclonaire is made in four 
sizes with rated capacities of 750, 1650, 3500 
and 6000 cfm. It will effectively remove up Out 
to 99% of fumes (where the concentration a 

of gases is 1% or less). The Cyclonaire comes 
complete with blower, motor drive unit, and 


Intalox Saddle Packing. The unit is con- — LIQUOR eee 
structed of 12 gauge steel, lined with 3/32” iNueT > DRAIN e 
thick Tygon sheet plastic. The rotor is rigid - 
polyvinyl chloride plastic. All exterior sur- e 
faces are protected with Tygon Paint. The unit illustrated above was designed for roof mounting, : 
The “Cyclonaire” can be equi with mist hence the gas inlet is located at the bottom. The unit, how- e 
“or dust or recircu- ever, can be furnished with gas inlets located as desired. 
lating pumps. Two units can be arranged in : 
parallel to handle additional cfm, or in series e 
ees 


for heavier fume concentrations. 
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Ceramic Fume Washers 


For some applications, fume scrubbers made from 
chemical ceramics represent the best and most 
economical approach. Ceramic fume scrubbers 
can be provided in diameters up to 48”, in heights 
up to 60 feet or more. Ceramic support plates, 
ceramic distributors, and ceramic pipe and fittings 
complete a virtually universal corrosion-resistant 
fume removal unit. Standard towers are made 
with either bell-and-spigot construction or with 
cemented-on-metal flanges and are available in 
chemical porcelain, standard stoneware or 
“Ceratherm-550” heat-shock resistant stoneware. 


Continved research in packed column technology enobles U. S. 
Stonewore to offer fume scrubbers of most advanced design ond 
proven efficiency. The results of our engineering investigations and 
our practical “know-how” cre olwoys ovoilable, with no implied 
obligation to design ond operoting engineers. Write Engineering 
Dept., U. S. Stoneware, Akron 9, Ohio, or one of our major branches. 


Custom-built Metal Scrubbers 


By far the largest number of fume removal appli- 
cations involve the use of equipment custom de- 
signed and built to the user's specific requirements. 
The unit illustrated is typical of many such towers 
we have built in sizes ranging up to 8’-10’ in diam- 
eter and as much as 80 feet high. The units may 
be lined with Tygon sheet lining or rubber, or 
unlined. Either metal, carbon, or ceramic support 
plates and distributors may be employed. Packing 
may be ceramic or carbon Intalox Saddles or Metal 
Pall Rings according to the nature of the gas and 
scrubbing agent. 


: U. S. STONEWARE 

- AKRON 9, OHIO 

@ New York Chiceogo tos Angeles © Houston 
@ SOE. 42nd Si. 20 No. Wocker 908 So Atlontic 4101 Son Jacinto 
Drive Bivd. 

377-4 


For mere information, turn te Data Service card, circle No. 90 
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Here’s how: Chempump combines pump 
and motor in a single, leakproof unit . . . 
no stuffing boxes or shaft sealing devices 
are required. Available in a wide choice 
of materials and sizes, they handle fluids 
ranging from Dowtherm to liquid oxygen. 
Chempumps are in use by the thousands 
. . . demonstrating every day why these 
field-proven pumps, backed by years of 
design and construction experience, are 
your assurance of dependable operation. 


Write now . . . for “‘request for quote” data 
sheet . . . to Chempump Corporation, 1300 
E. Mermaid Lane, Phila. 18, Pa. 
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Chempump eliminates 
costly and dangerous 
carbon tetrachloride leakage 


Proved by this installation . . . at the chlorinated products plant 
of a major chemical company, Chempumps are used to handle carbon 
tetrachloride. Conventional centrifugals, formerly used to pump the fluid 
from storage tanks to drums and tank cars, ran up maintenance and 
downtime costs . . . were constantly leaking. Chempumps—the best 
pumps for leak-proof service—solve solvent leakage problems . . . 
save users thousands of dollars per year. 


First in the field... process proved 


For more information, turn to Data Service card, circle No. 13 
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New Plant Construction Pace Quickening? 


in new chemical production plant 
vest in new chemi uction 
ing volume since the turn of the year. 
Does this conflict with the fairly con- 
servative results of a survey recen 
published by MCA on complet 
under construction, and pl plant 
construction? Its tov early to spot an 
established trend, but here is a 
sampling of recent announcements: 
About $24 million has been budget- 
ed by Eastman Kodak for capital 
improvements at its Tennessee East- 
ay and Texas Eastman Divisions 
or stepped-w uction of plastics, 
fibers, chemicals . . First 
large-scale commercial plant for man- 
ufacture of boric oxide thigh 
fuel ingredient) will be built 
American Potash & Chemical at 
Trona, Calif. . . Uranium dioxide for 
nuclear fuels will be made in a new 
plant to be erected by Spencer Chem- 
ical near Pittsburg, Kansas. . . A 
liquid oxygen and nitrogen plant will 
be built by Linde (Union Carbide) 
near the Redstone Arsenal, Hunts- 
ville, Alabama. . . A $2 million Air 
Force contract has gone to Stauffer- 
Aerojet for design, construction, and 
operation of a large pilot plant near 
Sacramento, Calif. A new process is 
expected to reduce “greatly” the 
production cost of liquid boron fuels 
... A new company, jointly owned by 
Hercules Powder and Stauffer Chemi- 
cal, will make more than 1 million 
pounds a year of aluminum alkyls- 
plant site is not yet set. . . Two new 
intermediate chemicals, pyromellitic 
acid and pyromellitic dianhydride will 
be turned out in a new unit to be 
built by Du Pont’s Explosives ¥ 
at its Repauno Works, 
N. J. 


Record in 1958 


A record total of $1.775 billion in 
privately-financed chemical production 


facilities were completed in 1958, ac- 
cording to a recent survey by the 
Manufacturing Chemists’ Association. 
Previous high was $1.3 billion in 
1957. An additional $1.054 billion will 
be spent for projects now in the 
works, says the su report, and a 
total of $464.090 million or projects 
slated for ground-breaking in the near 
future and for completion before 1961. 
Total chemical plant construction for 
the three-year period, 1958-60, is esti- 
mated at $3.293 billion. 
The combined estimate represents 
a total of 802 projects by 287 com- 
ies in 432 communities in 43 
states. Excluded from the scope of 
the survey were foreign construction, 
, warehouse, and separate service 
facilities, and installation or modifica- 
tion of equipment in existing facilities. 
Planned construction down 


The $1.518 billion total for the 
Under Construction and Planned cate- 
Bories (see table) is more than $1 
illion under the $2.54 billion for the 
same categories in last year’s survey 


results. The decrease is ascribed by 
MCA as due in part to construction 
cutbacks made during the recession 
months of mid-1958, in part to a gen- 
eral leveling-off of the chemical indus- 
try’s requirements for new facilities. 
Most industry leaders however, ac- 
cording to MCA, expect that “new 
product demand resulting from recent 
technological and sociological trends 
will result in continued steady expan- 
sion of chemical-producing facilities.” 


R & D outlay up 


The $157.170 million in the new- 
laboratory category represents a sharp 
increase over the $107.2 million labo- 
ratory expenditure listed in last year’s 
survey results. The 1958-60 figure in- 
cludes $27.425 million for planned 
construction; $59.6 million for under 
construction; and $70.145 million for 
completed construction, 


Dollar sales steady 


Indications at present are that the 
chemical industry’s 1958 sales will 
total $23.247 billion, only 0.7% under 
1957’s record total. 
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MCA Chemical industry 1958 construction survey 
UNDER 
CATEGORY PLANNED CONSTRUCTION COMPLETED TOTAL 
(By THousanpns ) 
Fertilizer Chemicals $41,000 22,200 52,575 115,775 
Inorganic Chemicals 40,800 327,640 428,770 797,210 
( eral ) 
Laboratories 27,425 559,600 70,145 157,170 
Metals 18,100 15,450 141,207 174,757 
Organic Chemicals 152,940 246,730 401,763 801,433 
General ) 
Petrochemicals 22,000 53,050 164,700 239,750 
Plastics & Resins 54,700 173,850 164,195 392,745 
Synthetic Rubber ine 29,000 24,523 53,523 
Synthetic Fibers 59,500 54,400 140,300 254,200 
Miscellaneous 47,625 72,245 187,345 307,215 
ToTa.s $464,090 $1,054,165 $1,775,523 $3,293,778 
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NEWS PLUS INTERPRETATION 


Slurry process termed salt water conversion breakthrough 


Long-tube, vertical multiple-effect 
distillation has been selected as the 
process to be used in the first of five 
plants authorized by Congress last 
= for projects to convert salt or 

ckish water for industrial, munici- 

l, or agricultural use, Site of this 

demonstration plant has not been 
announced as yet: sea water plants 
are, however, scheduled for the East, 
West, and Gulf Coasts, and brackish 
water plants for the Southwest and 
the Northern Great Plains area. 

Key to selection of the distillation 
process is said to have been solution 
of the problem of “scaling” by re- 
cycling salt crystals through the . 
tem; the crystals act as “seeds” for 
further crystal growth and thus pre- 
vent deposition of salt on the tubes 
of the distillation unit. Development 
of the process has been in 
since 1955, when the Office of Saline 
Water contracted with W. L. Bad 
& Associates of Ann Arbor, Mich., oe 

limin study work. Pilot t 
Island, N.C., at facilities made avail- 
able by International Nickel; the evap- 
orator used was furnished by Swenson 
Evaporator, a division Whiting 


me of Harvey, Il. 

e have reason to hope,” said 
Fred A. Seaton, Secretary of the In- 
terior, “that this demonstration plant 
will produce fresh water from the sea 
for less than $1 dollar per 1,000 gal- 
lons. This represents a reduction of 
about 50 percent under the cost of 
converting sea water in the most effi- 
cient commercial conversion plant in 
operation in the world today,” con- 
tinued Seaton. 


First municipal plant dedicated 

A very different process is being 
employed in what is said to be the 
nation’s first municipal water desalt- 
ing plant—the recently-dedicated 
28,000 gallon-per-day membrane-type 
plant in Coalinga, Calif., installed by 
Ionics, Inc., of Cambridge, Mass. 


- Probable cost of brackish water con- : 


version in the unit is estimated at 
between $1.50 and $2.00 per 1,000 
gallons. This compares more than 


16 March 1959 


favorably with the $7.05 per thousand 
gallons that Coalinga has been pay- 


ing for tank-car-transported g 
water. 


Atomic reactor plus distillation 

A 20 million gallon-per-day conver- 
sion plant, employing a pressurized- 
water reactor of 350 MW capacity 
and a multi-stage flash distillation sys- 
tem is being studied by Fluor Corp. 
Part of the cost of the study is being 
borne by the State of California. This 
was brought out recently in a talk 
on California’s Activities in Saline 
Water Conversion delivered, before a 


Washington notes 


An evacuated powder, said to be much su 


AL 


FE 


= 
4 


: 
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lation, ion exchange, ultra-filtration, 
and multi-effect vapor compression 
distillation. 


perior to vacuum 


as an insulator, is said to be under development at the Bureau 

of Standards—application is seen in storage and transport of 

liquefied gases . . . $5 million may be spent by the Government 

to erection of a plant to produce graphite “whiskers”, said to be 

— strong, with excellent high-temperature resistance . . . 
i 


Availab 


ity of Krypton-85 for civilian use has been increased 


to 1,000,000 curies per year . . . A National Science Foundation 

t of $57,600 has gone to three U. of Wisconsin engineers 
or basic studies on liquid fuel combustion . . . Consolidation of 
such agencies as AEC, National Science Foundation, National 
Aeronautics and 7 Agency, and the National Bureau of 


Standards under a 


ary of Science is the object of renewed 


efforts, backed by legislation proposed by Senators H 
(Minn.) and McCl "(Ark ” 


J. L. Gillman, Jr. 


Contractor named for United Engineering Center 


General contractor for the projected 18-story metal, glass, and 
limestone United ry aap yong to go up on United Nations 


Plaza in New York City 


be Turner Construction of New 


York . . . Latest figures in the Member Gift Campaign show 
A.L.Ch.E. subscriptions at more than $275,000—better than 90 
percent of the quota . . . More than $6 million has been sub- 
scribed of the entire campaign total of $10 million. 


Standard Oil (Ohio), Atlas Powder, form joint company 


Solar Nitrog 


en Chemicals, jointly owned in equal proportions 


by Standard of Ohio and Atlas Powder, will take over the Lima, 


Ohio, ammonia and 


wholly-owned Standard Oil subsidiary 
operate the plant and to act as sales agent for the new company. 


hemical facilities of Sohio Chemical, 


. Sohio will continue to 
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L.A. Refineries harness pollutants —Smog continues 


At expenditure of some $33 mil- 
lion by oil refineries in Los Angeles 
County during the last ten years, 
contaminant output from refineries 
in the area has been reduced to 


about 300 tons per day, ven 
to the final report on a 30-mon 


stud a j represen 
the Pu lic ealth 
California State Dept. of Public 
Health, and the L.A. County Air 
Pollution Control District. Approxi- 
mately 1,700 tons per day are pres- 
ently being controlled by devices 
and remedies now in effect, says the 
survey report. re sur- 
vey teams were 16 types i 
ment and ations in 18 
with a total crude oil capacity of 
734,000 barrels per day. According 
to a recent statement by the Air Pol- 
lution Foundation, there is nothing 
that the refineries or any other in- 
dustries of the Los Angeles area can 
do that they have not already done 
to reduce the eye-irritating, ozone- 


forming smog. 
Hydrocarbons and oxides of nitro- 
gen, in the opinion of the survey 


inants most 
responsible for smog formation in 
the area: less-important culprits also 
inventoried were sulfur dioxide, sul- 
fur trioxide, ammonia, particulate 
matter, aldehydes, and organic acids. 

Undue optimism is not justified, 
however, the report hastens 
to add. Refineries are estimated to 
account for only 7% of all hydro- 
carbons and 8% of all oxides of 
nitrogen emitted daily into the Los 
yen atmosphere. Approximately 
70% of this sort of contamination 
in the County is believed attributa- 
ble to motor vehicle exhausts. While 
several devices for control of auto 
exhausts are under active testing (see 
CEP, February, Scope, e 17), 
none are believed wide- 
spread adoption, during the next two 
or three years, at least. A certain 
amount of reduction in sulfur diox- 
ide pollution can be expected, says 
the report, when Rule 62, limiting 
refineries and steam power plants 
to the use of natural gas instead of 
fuel oil during the “smog season” 


goes into effect May 1, 1959. 

Also on the L.A. smog front— 
“No correlations were found between 
eye irritation and aerosol, or eye 
irritation and ozone,” says a recent 
report from the Air Pollution Foun- 
dation, which goes on to remark 
that “severe eye irritation was fre- 
quently formed in the absence of 
either aerosol or ozone.” According 
to the Foundation, f smog, 
like sunshiny smog, results from 
irradiation of automobile exhaust— 
not from “sulfuric acid mist” or other 


‘Causes. 


Industry work elsewhere 
abatement over 
a wide gamut of ical process- 
ing and allied industries were re- 
ed at a recent Cincinnati meet- 
ing of the National Technical Task 
Committee for Industrial Wastes. 
The Committee was created in 1950 
by the Surgeon General of the U.S. 
Public Health Service. It serves as 
an industry forum on waste prob- 
lems and as an advisory group to 
PHS. Highlights of the 
ments for were: 

A forward surge in in-plant sys- 
tems for pollution reduction, consid- 
erable ess in new waste treat- 
ment plant construction; 

More consideration to aerobic 
methods of treatment, with special 
emphasis on activated sludge for 
handling of organic wastes. < 
tant data is also being deve: on 


oxygen transfer rates through the 
use of turbo aerators; 

In the industry, a 
number of “semi-c cycle” treat- 
ment systems have been installed; 
in particular, chrome wastes and cy- 
anide wastes are being treated for 
recovery of water and chemicals. 

Use of settling basins, increased 
recovery of solvents which can be 
re-used through distillation, and im- 
proved processing have been noted 
throughout the paint industry. 

The pulp and paper industry has 
been the scene of intensive anti-pol- 
lution efforts during 1958. Dewater- 
ing and: d 1 of sludges from 
clarification of pulp and papermil! 
effluents is being studied at — 
University and Kalamazoo College 
and in a number of mill develop- 
ment projects. Stream reaeration by 
turbine regeneration and high-effi- 
cienc; sparging is under investiga- 
tion the Wisconsin Sulfite Pulp 
Manufacturers’ League and by the 
Council at the University of Maine. 
Progress in removal of suspended 
solids from wood-room effluent con- 
tinues with the installation of sev- 
eral new of screening devices 
at individual mills. Lignin utilization 
is increasing as new uses for prod- 
ucts made from spent pulp cooking 
liquor solids are being found. Bio- 
logical oxidation for BOD removal 
is gaining acceptance, three full- 
scale plants are under consideration. 


Second U. S. Polypropylene Producer 
Using a Sun Oil-developed process and new fiber and film 
manufacturing techniques worked out by researchers at Ameri- 
can Viscose, AviSun, an equally-owned affiliate, is scheduled to 
be the nation’s second (and largest) —— of polypropylene 
l 


by mid-1959. Pro 


capacity is 20 mi 
facilities have been leased at the Port Readin 
ethylene plant of Koppers Co. . 


ion pounds per year, 
N.]. linear poly- 


. . Meanwhile, Montecatini, of 


Milan, Italy, who have claimed what amounts to a world-wide 
patent position on polypropylene (CEP, Scope, December, 1958, 
. 19), have licensed two French producers, Pechiney and La 
iete Normande de Matieres a to erect two plants 


in France, each with a capacity of 


million pounds, Both 


French plants are slated to go on stream in 1960. 
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FLAT EFFICIENCY CURVE 
with PEERLESS Separators... 


PERCENT OF RATED CAPACITY 


TIT with Peerless Separators 

100 

nm 


ee 


SEPARATION EFFICIENCY-PERCENT 


Top View of Boffles 


FORCES AT WORK 
of the many internal separator baffles. Entrained liquid droplets 
ere caught in the pockets and drained down out of the gas 
flow ...thereby completely stripping the gos before it leaves 
the mist extractor. 


OTHER OUTSTANDING FEATURES OF PEERLESS SEPARATORS 
e Low pressure drop across mist extractor — less than 6” of water. 
e Compact and economical. 

e Vane units can be made easily removable. 


e Mist extractor and vessel can be made of any type material. Carbon 
steel mist extractors can be placed in a vessel and stress relieved 
without damage. 


P.O. Box 13165 Dallas, Texas e Can be designed for any capacity or special requirement. 
Representatives in All Principal Cities 


OVER 20,000 SEPARATORS and SCRUBBERS IN SERVICE 


For more information, turn to Data Service card, circle No. 61 


18 March 1959 


; 
° 20 40 100 120 140 
eeee 
SESSSESS ‘liquids from process vapor 
4 
o 
fas 
: 
MANUFACTURING COMPANY 
7 


ADVERTISEMENT—This entire page is a paid advertisement 


U.S. CHEMICAL NEWS | 


Prepared by U.S. Industrial Chemicals Co. 


A Series for Chemists and Executives of the Solvents and ‘Chemical Consuming Industries 


World’s Largest Industry- 
Owned Research Reactor 
Opens at Plainsboro, N. J. 


U.S.L. One of Ten Participants 


On January 19, Industrial Research Labora- 
tories, Inc. (1.R.L.) -- the world’s largest 
nuclear reactor financed entirely by private 
funds and devoted solely to industrial research 
— made its formal bow at Plainsboro, N. J. 
U.S.I. and nine other companies are partici- 
pating in the venture, using the reactor as a 
tool for basic and applied studies in many 
fields. 

The fields of interest of the participants 
include alcohol, chemicals, special metals, 
plastics, tobacco, machine tools, explosives, 
packaging, glass, lead, electronics, oil and 
rubber. This wide range of interests will make 
LR.L. a major contributor to the “Atoms for 
Peace” program. 

The five-million-watt “swimming pool” type 
reactor is housed in an 87-foot- 
high, aluminum-sheathed “bee- 
hive” of reinforced concrete. It 


Methionine Bibliography 
Now Available from U.S.I. 


Readers of the November U.S.I. Chemical 
News have expressed tremendous interest in 
the lead story on methionine absorption 
through the skin. Hundreds of. letters, tele- 
grams and phone calls have been received ask- 
ing for more complete information. To answer 
these many requests, we have prepared a 
selected bibliography of published articles on 
the oral and topical applications of methio- 
nine, which should prove very helpful to inter- 
ested parties. 

This bibliography is now available on re- 
quest. 


Have You a New Product 
To Tell the World About? 


Make it routine to send your publicity 
releases on new products and develop- 
ments to the Editor of U.S.1. Chemical 
News, often celled the “Front Page of the 
Chemical Process Industries.” The issue 
you are reading right now will be printed 
in over 250,000 copies of the leading publi- 
cations serving the chemical and related 
fields. The Technical Developments col- 
umn alone will probably produce over 600 
inquiries, judging from the past average. 
You incur no charges or obligations by 
sending us your new product releases. The 
material will be judged and used solely 
on the basis of newsworthiness and space 
limitations. And of course we cannot guar- 
antee that your item will definitely appear 
because of these considerations. 


U.S.1. Reopens Second 
Chlorine-Caustic Unit 
At Huntsville, Alabama 


Plant Ideally Located to Supply Growing Needs of 
Southern Textile and Pulp and Paper Industries 


U.S.I. increased chlorine and caustic soda output at Huntsville, Alabama 
recently, when a second unit was put back into operation, U.S.I. has been 


Colognes Estimated Sixth 
In Aerosol Sales in 1958 


Early estimates indicate that aerosol cologne 
sales for 1958 stand at over 26 million units. 
This would be an increase of about 50% over 
the 1957 sales figure of 18 million units. U.S. 
reports that the rise in its sales of anhydrous 
alcohol from 1957 to 1958 for aerosol cologne 
applications supports this estimate. Industry 
spokesmen reveal that 1958 was the first year 
in which aerosols accounted for over half the 
cologne market, in terms of dollar volume. 

In 1958, as in 1957, colognes will probably 
rank sixth in unit sales among aerosol prod- 
ucts, when all figures have been tabulated. The 
1958 sales volume ranking should look much 
as it did in 1957, with hair sprays, shaving 
lathers, room deodorants, insect sprays and 
coatings taking the first five places. 


producing at this location since 1952. The 
Huntsville plant site offers the benefits of 
economic freight rates to a large number of 
users, and is therefore an ideal location from 
which to supply the chlor-alkali require- 
ments of Southern textile and pulp and paper 
operations. 

Liquid chlorine is available to users in 30- 
ton and 55-ton tankcars. The future possibility 
of barge shipments is being studied. Commer- 
cial grade, 50% liquid caustic soda is avail- 
able in 8,000- and 10,000-gallon insulated and 
lined tankears as well as in barges. 

Both chlorine and caustic soda — products 
of the electrolytic decomposition of brine — 
are among the top dozen industrial inorganic 
chemicals produced in the United States today, 
in terms of tonnage. In 1957, the most recent 
year for which U.S. Department of Commerce 
figures have been reported, 3.9 million short 
tons of chlorine were marketed, and 4.0 mil- 
lion short tons of caustic soda, 
on a 100% NaOH basis, were | more 
sold. 


Cell room of chiorine-caustic sode unit, U.S.\. plant, Huntsville, Alabama. 
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Chiorine End-Use Pattern by industry 

INDUSTRY PERCENT OF TOTAL 

Pulp and Paper 

Chiorinated Solvents 

Automotive Fluids 

Plastics and Resins 

Propeliants 
rigerants a 

Sewage 


All 
TOTAL 
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Caustic Soda End-Use Pattern 


Estimated) 
END-USE PERCENT OF TGTAL 
Chemicals 26.9 
Rayon and Film 17.8 
Pulp and Paper 6.6 
Refining 
eum 

Lye and Cleansers 4.1 
Textiles 
Ait Others 27.7 

TOTAL 


Organic Derivative of 
Hypochlorous Acid Being 
Tested in Cancer Surgery 


Surgeons are testing an organic derivative 
of hypochlorous acid — a form of monoxy- 
chlorosene — as a wash for cleaning cancer 
wounds after operating. Used in this manner, 
the material has been successful in halting the 
growth of cancer cell seedings in rats after 
cancers been removed surgically. The 
chemical is not a cancer cure however. 

The material is being employed widely in 
cancer operations on humans at the present 
time. Thus far the usual post-operative tests 
via supravital staining techniques reveal that 
all cancer cell seedings remaining in and 
around the wounds are destroyed by the wash. 

The hypochlorous acid raw material for this 
compound is unstable and not available com- 
mercially. It must be prepared by the reaction 
of chlorine with water. 


HEAVY CHEMICALS 


Caustic Seda, Chlorine 


Metallic: cast solid in tank cors, steel drums, polls; bricks in 


berrels, poils. 


Sulfuric Acid: all strengths, 60 Baume to Oleum. Alse & 


OTHER PRODUCTS 


PETROTHENE® Polyethylene 
Pharmaceutical 


Resins 
Products: Di -Methionine, N-Acety!-DL-Methionine, Urethan USP, 


Ribofievin USP, Intermediates. 


Reactor 


is producing its chain reaction under 37 feet 
of demineralized water which serves as moder- 
ator, coolant and shield. The unit provides 
a source of neutrons, gamma rays and radio- 
active isotopes for study. 

A permanent staff of 30-40 scientists and 
technicians is operating the reactor. In addi- 
tion, participating companies maintain perma- 
nent staffs in individual research laboratories. 


U.S.1. Studying Processes, Products 
U.S.L’s participation in this new undertak- 


ing is one more step in its expanding research 
program. Basically, its investigation will cover 
nuclear radiation for initiating or modifying 
chemical reactions, for controlling production 
processes, and for developing and testing new 
products. 


CONTINUED 


Technicians load core of new URL. nuclear 
reactor with fuel elements preparatory to start 
of operation. Core is 37 feet below surface of 
water which acts as coolant, shield. 
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“PRODUCTS 


Alcohols: Ethy! (pure 


denatured formulas); Proprietary 
Alcohol! Solvents FILMEX®, ANSOL® M, ANSOL PR. 
Orgenic Solvents and 


Fusel Oil, 
DIATOL®, 


Ethy! 


Acetoacet-Ortho-Chioranilide, 
ecetate, Ethyl Benzeylacetate, Ethy! Chioroformate, ‘Ethylene, 
Oxolacetate, Sodium Ethylcte, Sebacic 
Acid, Urethan U.S.P. Carbamate), Riboflavin U.S.P., Pelargonic 


Acid, 2-Ethy! Heptanoic Acid. 
Animal Feed Products: Antibiotic Feed 
Pentothenate, 


Sodium 


oxidant), Calcium 


Liquid CURBAY, VACATONE®, Meradione (Vitomin K,), Di-Methionine, 
Niecin USP, Riboflavin Products, Special Mixes, U.S.!. 
Permadry, Vitamin 8; Feed Supplements, Vitamin D,, Vitamin E Products, 
Vitamin E ond BHT Products. 


MOREA® Premix, 


Diethy! Oxalate, 


| TECHNICAL DEVELOPMENTS | 


Information about manufacturers of these 
items may be obtained by writing U.SI. 


Sodium and potassium borohydride information 
is presented in 34-page manual now «vailable. 


Properties, reactions, handling are discussed. 
Thirteen tables cover technical data collected 
from other works. No. 1450 


The 1958 edition of “Annual Review of Biochem- 
istry” can now be purchased. It is a 775-page 
volume, containing 22 sections by different 
authors, covering developments in all 
ical fields. No. 


Heat transfer coefficients in small sodium heat 
exchangers are discussed in a reprint now avail- 
able. Empirical equations are developed for cal- 
culating the over-all hect transfer coefficients for 
tube and annulus exchangers. No. 1452 


hexacarbony! is now available com- 
mercially for use as a chemical intermediate, 
catalyst and vapor phase deposition raw mate- 
rial. Compound and derivatives are under stud 
for dyes, toners, lube additives, etc. No. 1453 


Rotating-cylinder viscometer, designed for meas- 
urement of liquids at very low shear stresses, is 
now on market. Claimed to be particularly useful 
for accurate studies of high-molecular-weight 
polymers. Re No. 1454 
New aluminum soap has been developed to gel 
solvents without use of heat. Bulletin now offered 
on product tells how to form stable gels from non- 
polar solvents and mixes of polar and non-polar 
solvents. No. 1455 


Automatic, lab-bench zone refiner just developed 
will give high-purity organic reagents from run- 
of-bottle chemicals. Said to purify any material 
with 50-300°C M.P. Greatest use seen for organics 
hard to refine by usual means. No. 1456 


Butene-l can now be obtained with liquid vol. 
analysis of 98.5% butene-1, 0.0% isobutylene and 
butadiene, 0.8% n-butane, 0.7% butene-2. Butene- 
2 now obtainable with 95.0% butene-2, 0.5% 
butene-1, 1.0% butadiene, 3.5% n-butane. 

No. 1457 


Standard fuel elements in 4 types, for use in low- 
power research reactors, now on market. Avail- 
ability of standard elements claimed to greatly 
reduce costs of custom design, special tooling 
and set-up, special engineering. No. 1458 


carload quanti Material is a widely- 5 
non-aqueous solvent, 
acid catalyst and intermediate. 
neutron absorber and detector. 


azeotroping agent, Lewis- 
Also acts as a 
No. 1459 


and 


Normal Buty! Alcohol, Amy! Alcohol, 
Acetate, Buty! Aceta Carbonate 


ISOSEBACIC® Acid, 


Supplements, BHT Products (Anti- 
Choline Chioride, CURBAY B-G®, Special 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corporation 
99 Park Avenue, New York 16, N. Y. 


Minneapolis * New 


Atlanta * Baltimore * Boston * Buffalo * Chicago * Cincinnati 
Cleveland * Detroit * Kansas City, Mo. 


U.S.1, SALES OFFICES 


* Los Angeles * Lovisville 
Orleans * New York * Philadelphia * St. Lovis 
San Francisco 


i 
aya 
ae Sodium Peroxide, Sodium Sulfite, Sodium Sulfate 
re Een Ammonia, Anhydrous: commercial & refrigeration. Tank cars or tank wagons. 
Ammonium Nitrate, Nitric Acid, Nitrogen Fertilizer Solutions 
2 
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And now, 
polyurethane lacquers 


Polyurethane lacquers are creating 
great interest in the surface coatings 
industry. A properly formulated lac- 
quer produces a coating that is hard 
and tough . . . and has excellent resist- 
ance to abrasion, corrosion, and 
weathering. These coatings can be ap- 
plied by spray or brush and have po- 
tential value in almost every consumer 
and industrial application. 

A critical problem in formulating 
urethane lacquers is the quality of the 
solvents used. If the urethane reacts 
with acid or water in the solvent sys- 
tem, carbon dioxide may be formed 
...thus creating bubbles in the coating. 

To meet the high purity solvent re- 
quirements for urethane lacquers, 
Carbine is marketing two new acetate 
solvents—CELLOSOLVE Acetate, 99% 
(Polyurethane Grade ), and Ethyl Ace- 
tate, 99.5% (Polyurethane Grade). Wa- 
ter content is kept below 0.05% by 
weight and free ethanol does not ex- 
ceed 0.01% by weight. Thus, reactive 
hydrogen is kept to a minimum. 

Here are the complete specifications 
that must be met before CELLOSOLVE 
Acetate, 99% and Ethyl Acetate, 
99.5% are shipped to you. 


Ethyl Acetate, 


Acetate, 99% * 5% * 

Purity, 

% by wt., min. 99.0 99.5 
(as acetic), 

% by wt., max. 0.02 0.0005 
Water, 

% by wt., max. 0.05 0.05 
Free Ethanol, 

by diff., 

% by wt., max. None 0.01 
Nonvolatile 

matter, 

% by wt., max. None 0.01 
Color, 

Pt-Co, max. 15 10 
Distillation, 

760 mm Hg 

1 bp, min. 150.0° C. 75.5° C. 
Dp, max. 160.0° C. 78.0° C. 
Odor Mild Esteric, fruity 

and 
non-residual 

*Polyurethane Grade 


For further information, check the 
coupon for CaRBrIpeE’s technical infor- 
mation bulletin on Urethane Solvents. 


Reminder to 
drug makers 


Numerous pharmaceutical products 
can be synthesized from alkylene 
amines. Solutions of aminophylline, a 
salt used for treating cardiac ailments, 
can be prepared from ethylene dia- 
mine with theophylline. The ethylene 
diamine also serves to stabilize the 
solution. 

Antihistamines and imidazoline de- 
rivatives, used for treatment of circu- 
latory disturbances, can be obtained 
by using ethylene diamine and sub- 


stituted ethylene diamines as starting 
materials. Many other types of phar- 
macologically active agents can be 
prepared from alkylene amines. More 
information on these useful CARBIDE 
chemicals can be found in a new book- 
let, available now. Check the coupon 
for your copy. i 


Gas dehydrating 
with glycols 


Natural gas produced from most wells 
contains water. Both the liquid phase 
and the water vapor must be removed 
in order to prevent the formation of 
hydrocarbon hydrates which would 
block gas transmission lines. The easf”* 
est and most common way to do this 

by passing the gas through a glycol 
solution. 

Both diethylene and triethylene gly- 
cols are used to remove moisture from 
natural gas before it enters the pipe- 
line. Triethylene glycol is also used as 
a liquid desiccant in small packagéd 
plants at the gas well head to elimi- 
nate the need for alcohol injection or 
line heaters in field gathering systems. 

Dehydration units using diethylene 


Urethane sobvent:. 


Ac viene 


glycol and triethylene glycol have the 
advantages of low investment cost and 
simplicity of operation. A further ad- 
vantage is that glycols are not corro- 
sive to the carbon steel used in gas 
field equipment. Thus, most glycol 
units operate without trouble year in 
and year out. 

CaRBIDE maintains an extensive en- 
gineering service group to help natu- 
ral gas producers get the best possible 
gas dehydration efficiency with Car- 
BIpE’s diethylene glycol and triethyl- 
ene glycol. As a part of this service, a 
comprehensive bibliography of arti- 
cles devoted to improving gas dehydra- 
tion operations is available. Compiled 
by CarBivE, this publication lists every 
major article on gas dehydration since 
1931. To obtain a copy, check the cou- 
pon for Technical Information Bulle- 
tin F-9289. 


Tear out this coupon. Check the boxes on 
which you'd like more information, and mail 
to Dept. H, Union Carbide Chemicals Com- 
pany, 30 East 42nd Street, New York 17, N. Y. 
© Urethane Solvents. 0 Alkylene Amines. 
© Bulletin F-9289 (Gas Dehydration ). 


Name____ 
Company 


And remember, there is a CARBIDE 
sales office near you where you can 
obtain the services of a Carsipe Tech- 
nical Representative. His wide indus- 
try experience is backed both by ex- 
tensive chemical training and by 
Technical Specialists. 


“Cellosolve” and “Union Carbide” are regis- 
tered trade marks of Union Carbide Corpora- 
tion. 


For more information, turn te Data Service cord, circle No. 99 
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Design in 


three dimensions 


At Fluor’s Los Angeles headquarters, there is an 
8,000-square-foot building where 30 plant design- 
ers work with 20 professional modelmakers. Draft- 
ing tables are within 10 feet of model assembly 
tables. Another building contains an elaborate pho- 
tographic studio where precisely scaled isometric 
and plan views can be taken under shadowless 
lighting. 


All this began seven years ago when Fluor engi- 
neers built a scale model and rigged miniature 
hoists to solve a difficult erection problem. Success 
of this trial led to experiments with the use of 
models as a basic design tool. Cost studies showed 
substantial savings in drafting man-hours (net 
savings, above modelmaking costs. ) 


Today, models are to be found in most of Fluor’s 
drafting rooms, and nearly al) Fluor-built plants 
are designed with the aid of this tool. Beyond the 
dollar savings there are many less tangible bene- 
fits. Sizable groups can confer over a model, reach 
quick agreement on layouts, approve or revise 
many details at a single session. 


Piping runs are shorter and more direct, valves 
and instruments are more accessible when 
designers lay them out on a model (a Fluor com- 
parison study of a refinery design showed a 
$50,000 saving in pipe, fittings and fabrication by 
use of a model vs. conventional layout drawings: ) 


Costly revisions are minimized when many spe- 
cialists can study a complete plant in miniature 
before construction begins. In the field, models 
serve as a reference for construction crews and a 
guide for operator training. 

Unless scale models are properly used—as a basic, 
integrated design tool—most of these advantages 
are lost. The development and refinement by Fluor 
of design techniques using scale models has been a 
creative contribution to the engineering and con- 
struction industry. 


For more information on the use of scale models 
in design and construction, write to Dept. 31, The 
Fluor Corporation, Ltd., 2500 South Atlantic Bou- 
levard, Los Angeles 22, California. 


For more information, circle No. 26 
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THIS PUMP SPECIALIZES !N 


"IMPOSSIBLE ’’ 


CHEMICAL PUMPING PROBLEMS 


... examine these special features of the 


EXTERNAL GEAR ano BEARING 


SCREW PUMP 


@ Pumps highly viscous liquids or semi-liquids most effec- 
tively ; discharge pressures nearly unlimited for high viscosity 
liquids; up to 700 psig for low viscosity liquids, with ca- 
pacities to 3000 GPM and operating temperatures to 700°F. 

@ Pumps liquids from systems under high vacuum, with 
special modifications; has handled vacuums down to 10 
microns, with no special seals or without submerging the 
pump. Mechanical seals are not required. 

@ Pumps many types of slurries, since it does not trap liquids 
as gear pumps commonly do. 

@ Pumps with a constantly high volumetric efficiency because 
of low internal slippage; is excellent for metering large 
capacities. 

@ Pumps quietly and smoothly and is ideal for extruding ma- 
terial where a flawless surface is necessary. 

@ This highly adaptable Warren External Gear and Bearing 
Screw Pump, available in an almost endless number of 
patterns, can solve special space or piping problems too. 
And it can be furnished with heating or cooling jackets, 
with hopper type body, and in any metal your problem 
reqvires. 


Now, consult a Warren engineer 
for help with your “impossible” chemical pumping 
problem or write for detailed Bulletin 206 


WARREN PUMPS, IAC. 


c-10 WARREN, MASSACHUSETTS 
For more information, turn to Data Service card, circle No. 95 
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about our authors 


W. L. Faith, who contributes a re- 
port on the National Conference on 
Air Pollution and the article (Air Pol- 
lution Abatement) to this month's 
issue, has done considerable work in 
the field. He is author of a book “Air 
Pollution Control”, in addition to 
several on the subject, and is 
te director of the 
Air Pollution Foundation. Faith, in 
his former capacity as chief engi 

supervised the various air pollution 
research projects undertaken by the 
Foundation scientists and contracting 
laboratories throughout the nation. 


. to r.) Authors Newman, Bennett 
Faith 


Henry R. Linden, who along with 
J. M. Reid, authored the article 
(Ethylene Process Variables) holds sev- 
eral patents in the fields of gasifica- 
tion, gas utilization, petrochemicals 


and petroleum ing. He has, in 
addition, and bulle- 
tins on the topic. Linden is research 
director of the Institute of Gas Tech- 
nology. 

Fred A. Hartley (Shale Oil — How 
Soon?) has directed the Union Oil 
Company's oil shale research and de- 
velopment program since its inception 
in 1955. In that year he spent several 
weeks in Europe studying, at first 
hand, oil shale experiments in Ger- 
many, Scotland and Sweden. Vice 
president for research at Union Oil, 
Hartley heads a 500 man team at the 
company’s research center near Los 
Angeles. 


Mark D. Hollis (Environmental 
Changes and Water Pollution) is assis- 
tant Surgeon General and Chief Engi- 
neer, U.S. Public Health Service. 


H. H. Newman and Richard C. 
Bennett (Circulating Magma Crystal- 
lizers) feel that while much ee 
tion on the physical chemistry 

crystallization ye been published, 
treatment of the subject as a unit 
operation in chemical engineering has 
been insufficient. The men are associ- 
ated with Swenson Evaporator Com- 
pany as manager and assistant man- 
ager, respectively, of the Chemical 

uipment Department. 
na continued on page 28 
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CORRUPLEDX. 


Adsco CORRUFLEX Expansion Joints 
are manufactured in sizes of 3” or larger, designed for 
specific line conditions. These units provide maintenance- 
free, trouble-free service. 

Every possible combination of pipe motion can be fully 
compensated for—absorption of axial motion, lateral de- 
flection and angular rotation—with one or more standard 
or custom-engineered CORRUFLEX packless joints built 
by Adsco. 

For complete engineering data write for your copy of 
the new CORRUFLEX Expansion Joint Bulletin, No. 
EJ-59-50 on your company letterhead. 


Adsco Division + 20 Milburn St., Buffalo 12, N. Y. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


PACKLESS EXPANSION JOINTS 


Designed for a 30” diameter high pres- 
sure, high temperature service line in 
a southwestern aircraft and missiles 
engine test center, the Adsco COR- 
RUFLEX Self-equalizing stainless 
steel Expansion Joint shown above is 
one of many custom-designed units in 
service. 


ADSCO Piston-ring Slip-type Expansion Joints ore 
world renowned as the only joints which con be un- 
pocked ond completely repocked without shutting 
down line pressure. As the only manufacturer of both 
slip and pockless expansion joints, Adsco recommends 
the proper type which is best suited to the demands of 
the job — your assurance of complete satisfaction, 
utmost economy. 


For more information, turn te Data Service card, circle No. 97 
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The complete line of 
Eimco-Process Oxidators, 
Clarifiers and other 
sedimentation equipment 
is described in our new 
Bulletin SM-1005. We will 
be happy to send you a 
copy on request. 


26 March 1959 


a THE EIMCO CORPORATION 
ry Salt Lake City, Utah 


Developed and introduced by Eimco- 
Process, and with a number of exclusive 
features, the Oxidator combines aera- 
tion, flocculation and sedimentation in a 
single circular tank. When aeration and 
flocculation of the solids are provided 
prior to clarification, many finely divid- 
ed and colloidal solids that could not be 
removed by conventional sedimentation 
are flocculated and collected with the 
sludge. The aeration keeps the influent 
fresh and, combined with controlled 
internal sludge recirculation, gives 
increased floccule size, minimizes scum 
formation, and gives increased suspend- 
ed solids and BOD removals. 


Another Eimco-Process design innovation ... 


Internal sludge 
recirculators, Non-Clog 
Diffusers and a sludge 
thickening deflector are 
exclusive features of the 
Type CA Oxidator. 


EIMCO-PROCESS OXIDATOR®—WITH CONTROLLED INTERNAL 
SLUDGE RECIRCULATION—INCREASES SOLIDS AND BOD REMOVALS 


In this unique design, internal sludge 
recirculation is accomplished through 
airlifts with intakes below the special 
sludge pocket protection deflector. By 
placing the intakes in this protected 
heavy sludge zone and controlling each 
lift with a separate valve, optimum 
recirculation rates can be obtained. 

Gentle or intense aeration, adjustable 
sludge recirculation rates and controlled 
sludge thickening make the Oxidator the 
most flexible of all sedimentation equip- 
ment. Used alone, it can provide eco- 
nomical intermediate treatment; used 
with secondary equipment, it can sub- 
stantially reduce total plant investment. 


PROCESS ENGINEERS, INC. division 
420 Peninsular Avenue 
San Mateo, Calif. 


. . . another outstanding installation 

Oxidators, Puyallup, 


Two 75 ft. dia. Type CA 


Washington. Consulting 
Engineers—Gray and 
Osborne, Yakima, Wash. 
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National Carbon Company announces the avail- 
ability of a completely new “Karbate” impervi- 
ous graphite globe valve. The many new design 
features of this valve were performance tested for 
approximately 1 year prior to adoption. 


- Photo shows test equipment for opening and closi\g valve 
to simulate years of actual plant operation. This setup 
provided checks on the wearing qualities of spindle 
threads, of ba “Teflon” plastic to carbon 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 3) 


“KARBATE GLOBE VALVE type G 


| Principal design features: | 


“National”, “Karbate” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 
NATIONAL CARBON COMPANY - Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 


SALES OFFICES: Atianta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco + IN SANADA: Union Carbide Canada Limited, Toronto 
For more information, turn to Data Service cord, circle No. 55 


@ “Tefion” plastic to carbon seat—provides positive 
seal when valve is closed. 

@ Metal handwhee! to ‘‘Karbate’’ spindle thread design 
— provides long operational life— no binding 
because of corrosion. 

@ Non-rotating spindie—simplifies spindle packing 
problem. Provides leak- tight seal using a variety 
of packings such as asbestos impregnated with 
“Teflon” plastic, braided “Teflon” plastic, asbes- 
tos impregnated with graphite and elastomers. 
@ lubricated ball-bearing handwhee!l to yoke arrange- 
ment—provides easy movement of handwheel with 
positive lock to yoke. 

@ Armored design—prevents outside shock damage. 
@ Positive indication of open and closed positions. 

@ Valve can be adapted to motor operation. 

@ Almost universal corrosion resistance—can be used 
in a wide variety of corrosive chemicals. All 
wetted parts are “Karbate” impervious graphite 
or “Tefion” plastic. 

Presently, this valve is available in the two inch 
size. One inch, one and one-half inch, three inch 
and four inch valves will be added to the line in 
the future. 
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NEWARK 
STAINLESS 
STEEL 
FILTER 


Check these operating advan- 
tages found in Newark Stainless 
Steel Filter Cloth. They may sug- 
gest the solution to one of your 
special filtering problems or they 
may be the answer to your need 
for a backing cloth that will 
really stand up through tough, 
corrosive filtering cycles. 


Newark Stainless Steel Filter 
Cloth is easily adapted to prac- 
tically all types of filters and is 
available in a wide variety of 
weaves. When writing please 
give us details on your process. 


NEWARK 
/*accuracy 


fire Gloth 


COMPANY 


NEWARK 4, NEW JERSEY 


351 VERONA AVENUE * 
For more information, tun to Data Service card, circle No. 58 
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about our authors 


(I. to r.) Authors Linden, Hartley, Brady 


The work of L. N. Johanson and 
Kermit B. Bengtson (High Tempera- 
ture Chlorination in a Fluidized Bed) 
results from an interest on the part 
of both men in the local its of 
olivine in the Seattle, Washington, 
area, where Johanson is associate pro- 
fessor in the Chemical ors 
Department at the University 

Washington. Bengtson has, over a 
period of years, continued studies 
toward utilization of the mineral. 


Sidney O. Brady (In-Plant Pollution 
Control) has been with the Humble . 
Oil Refining Company since 1937. He 

is currently Senior Research Engi- 
neer, working on prevention of air 
and water contamination. 


Wendell E. Dunn, Jr. (Olivine Chlo- 
rination—An Alternative Interpreta- 
tion) contributes his article as a sup- 
t to the work of Johanson and 
ngtson on the subject. He is with 
Du Pont Research Division. 


Manufacture of new bacterial and 
fungicidal formulations (containing tri- 
butyltin oxide and other organotin 
chemicals) by Metal & Thermit Corp. 
for Permachem, will take place at the 
former’s plant in Carrollton, Kentucky. 


A waste calcination system is to be 
built at National Reactor Testing Sta- 
tion, Idaho, according to a contract 
awarded The Fluor Corp. by AEC. 
Radioactive liquids — in the 
recovery of fissionable materials will 
be processed into dry material and 
stored in underground concrete vaults. 
The new system is expected to in- 
crease safety in storage of nuclear 
wastes. 


A.LCh.E. visitors to the Interna- 
tional Petroleum exposition in Tulsa, 
May 14-23, can ister and get in- 
formation about members at- 
tending the show, at a special Center 
set up for that purpose. The IPE 
Technical Societies’ Registration Cen- 
ter will be located in the Petroleum 
Engineer Publishing Company exhibit 
on the exposition grounds. 
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| © CORROSION RESISTANT 
@ NON-CONTAMINATING 
@ RUST PROOF 
a @ EASY TO CLEAN 
©@ EXCEPTIONALLY LONG SERVICE LIFE 
4 Rework 


YOU 
e e@ e to take full advantage 
of the facilities of our modern 


Research Department in develop- 


ing custom-made anodes that will 


materially lower your cell-room 


operating costs. 


CARBON CORPORATION 
@ t® BAST YORK 17, N. ¥. CFFICES IN PRINCIPAL CITIES 
Biv 


Service card, circle No. 32 
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Designed to provide up to 96% efficiency, 


General Electric semiconductor 


power rectifier systems offer 


reliable, economical power conversion 


for the electrochemical industry 


Typical General Electric Rectification System: | 


SYSTEM COORDINATED General Electric metal-clad switch- - 
gear equipment handles normal switching functions and 
provides dependable a-c short-circuit protection. 


SYSTEM INTEGRATED BUSWAY—an interleaved 3-phase de- COMPACT, EFFICIENT rectifier sections convert alternating 
cti to rectifier. Busway provides 5 current to direct current for process requirements. D-c current 
rd flexibility . red tallation costs. tronsformers, mounted on d-c buses, measure output. 


LIQUID IMMERSED or dry-type (r.) Inductrol® voltage 
un variations to provide d-c control at desired voltage levels. 
a 


In the last few years, General Electric has supplied semi- 
conductor power rectifier systems for over 85 electro- 
chemical installations. Users report that these systems— 
designed to provide over 90% efficiency above 15 volts 
d-c, and from 94 to 96% efficiency above 60 volts d-c— 
have increased system reliability and reduced installa- 
tion and operating costs. 


Coordinated System Components Provide Peak Per- 
formance, Longer Life—Because each electrochemical 
facility requires special d-c voltages for its particular »roc- 
ess needs, power rectifier systems should be tailored to 
each installation for maximum reliability and economy. 
For this reason, General Electric manufactures all major 
power rectifier system components— including air-cooled 
and water-cooled, germanium and silicon rectifiers—and 
is fully equipped to provide installation and service as- 
sistance on all components. 


G-E Semiconductor Power Conversion Systems Find 
Wide Application—Due to their greater efficiency and 
economy, General Electric rectifier systems have enjoyed 
widespread acceptance as d-c power sources in hydrogen. 


[~~] MASTER DUPLEX CONTROL PANEL provides 
iL | centralized instrumentation and control of 
| complete G-E power conversion system. 


chlorine and fluorine plants; copper refining, aluminuin 
reduction, tin-plating, chrome-plating and aluminum an- 
odizing processes; and for powering d-c motors. New 
uses for these versatile dependable power conversion 
systems are continually being developed: 


For Complete information on General Electric system. 
engineered and performance-proven semiconductor power 
rectifier systems, contact your nearby General Electric Ap- 
paratus Sales Office. Your G-E sales representative can 
help specify semiconductor power rectifier equipment 
specifically tailored to your process needs. 


Write G-E Co., Section 686-1, Schenectady 5, New York, 
for These Free Bulletins: GEA-6684, Semiconductor Rec- 
tifier Power Conversion Systems for Electrolytic Processes ; 
GEA-6375A, Semiconductor Power Rectifiers. 


Engineered Electrical Systems 
for the Electrochemical industry 


GENERAL ELECTRIC 


General Electric Offers Both 
Air and Water-cooled Rectifiers 


AIR COOLED semiconductor power rectifiers are recommended 
where d-c voltages exceed 400 volts. Trays contain several 
assemblies, fuse, fuse monitor and indicating lights. 


DIRECT WATER-COOLED G-E rectifier units are used In systems where 


* dc voltages do not exceed 400-y. Internally mounted air-cooled trans- 
formers (above) ore sometimes used in smaller systems. 


For more information, turn te Data Service card, circle No. 36 
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CONTROL OBJECTIONABLE FUMES, GASES, VAPORS 


with an economical SK Fume Scrubber 


Photo and sectional drawing of 
an SK Fig. 4010 Fume Scrubber 


JET APPARATUS: Ask for Condensed Bulletin J-1. 
ROTAMETERS & FLOW INDICATORS: Ask for Condensed Bulletin 18-RA. 
VALVES: Ash for Condensed Bulletin ¥-1. 

HEAT TRANSFER APPARATUS: Ask for Condensed Bulletin HT-1. 
GEAR PUMPS: Ask for Bulletin 17-A. 


A food plant in California uses an SK Fume Scrubber to con- 
dense steam and scrub oil vapors from cooking vats. A large 
chemical manufacturing plant on the eastern seaboard uses a 
battery of SK Fume Scrubbers to condense steam and purge 
entrained gas containing H;SO,, SO;, H,S, TiOQ,:, and ore dust. 
A mid-western manufacturer uses SK Fume Scrubbers to vent 
oleum tanks. A soap maker in Pennsylvania uses a scrubber 
to remove ammonia fumes from a plant building and cool the 
building at the same time. 

From coast to coast, chemical and food processing plants, 
refineries, paint and varnish manufacturers, fertilizer, and 
other manufacturing plants are using SK Fume Scrubbers to 
control objectionable—sometimes dangerous—fumes, gases, 
vapors, and dusts. 

These manufacturers have found that SK Fume Scrubbers 
are reasonably low in initial cost, require little maintenance, 
and are an effective means for conforming to local ordinances 
which prohibit the pollution of air. 

Made in a wide range of sizes from cast iron, steel plate, 
Haveg, stoneware, or other materials or with linings of rubber 
or Polyvinyl Chloride, or other synthetic materials, SK Fume 
Scrubbers can help you solve a fume or dust problem. Why not 
get the whole story. Send for Bulletin 4R which contains com- 
plete information on SK Fume Scrubbers. 


Schule and Koering 


COMPANY 
MANUFACTURING ENGINEERS SINCE 1876 
2245 State Road, Cornwelis Heights, Bucks County, Pa. 


For more information, turn to Data Service card, circle No. 83 


March 1959 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 3) 


’ 
| 


For some time it has a that 
the next major round of new plant 
construction will take place as a result 
of pent-up technological advance- 
ment. This means that recovery from 
the present decline in new plant 
equipment expenditures should. be 
predictable by watching announce- 
ments of new developments, and ana- 
lyzing these in terms of their expected 
effect on other product lines in the 
chemical process industries complex. 
Although it is too early to assess their 
significance, some upturn in announce- 
ments of plans to go ahead with new 
construction has been noted, par- 
ticularly as pertains to the Western 
U.S. Someone recently said that the 
1957-58 recession started in the west, 
moved east; and that recovery is now 
doing the same. 

It is always interesting to review 
the recovery time from previous re- 
cessions, wondering at the same time 
what the significance may be insofar 
as the nt situation is concerned. 
From February Business and Eco- 
nomic Review of The First National 
Bank of Chicago comes the following: 
“In the 1948-49 recession . . . plant 
and equipment e itures contin- 
ued to decline for nine months before 
ee: up in the second quarter of 
1950 . . . The bottom of the 1953-54 
recession was in the second quarter 
of 1954, but it was not until a year 
later that businessmen increased their 
outlays for the expansion and im- 
of manufacturing facili- 


Whatever one’s estimate of today’s 
timing for such recovery, here is 
CEP’s roundup of some of the tech- 
nological developments capable of at 
least influencing a return to a state 
of expansion. 
Synthetic fatty alcohols 
Py Continental Oil comes word 
iloting is well on the way to 
pre tion, and a definitive commer- 
cial scale plant design may be an- 
nee for the production 
thetic fatty alcohols under Zieg- 
nse and additional Continental 


When the next round of plant- building? 


patent rights. Termed the ALFOL 
process, Continental’s present sched- 
ule calls for a plant to be completed 
and ready for operation by 1961. 
Product alcohols will be aimed pri- 
marily at the detergent industry, open- 
ing uP a new source of supply based 
on ethylene—which is of course a 
stable raw material. Continental be- 
lieves that they can compete with 
natural products at the large volumes 
inherent in the detergent field. 


Roundup from Chemical 
Economics Newsletter 

The most recent (January) issue 
of the (bimonthly) Chemical Econom- 
ics Newsletter, published by Stanford 
Research Institute, contains a number 
of indications of technological prog- 
ress which may have lasting signi- 
ficance, as follows: 

Carbon Black—Liquid hydrocarbons 
now make up more than half the 
total production of carbon blacks, 


cost advantages, 


wider choice of plant location, and 


reportedly higher abrasion resistance 
—a quality for certain types 
of tires. 


of our total production. 


, plus the Euro- 
Common Market, France could 
enter into a scale of manufacture 
which might displace us. 
On the plus side, a new polyethyl- 
ene under development contains 
60 percent carbon black, cross linked 
with the resin molecules. This could 
eee add to the demand for 


eg: the textile 


of dyes has been 


considerably under industry's 
capaci 
ry = at logic: change in col- 


oring methods associated with syn- 
thetic fibers offers hope of improving 
the market for pigments. With a tech- 
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nique known as spin-dyeing, pig- 
ments of fine particle size are added 
to synthetics in liquid form. Com- 
bined synthetics-pigments are then 
coagulated in a spinning bath, giving 
internal pigmentation said to be color- 
fast. Although used primarily in ray- 
ons, Dupont has eae marketed 
some spun-dyed nylon. 
Rubber processing chemicals—Sy1- 
thetic rubber, which basically requires 
twice as much chemical additive per 
nd as natural rubber, is — 
y CE Newsletter as under deve 
in directions trending 
increased chemicals requirements. 
Hydrofluoric Acid—Phosphate rock 
processors are expected to press for 
more economical methods for recov- 
ering by-product fluorides as a result 
of growing interest in air-pollution 
control. If competitive recovery proc- 
esses are develo lants are ex- 
ted to be built that will result in 
levelling-off of other HF production. 
Plastics—Look for a marketing drive 
to gain acceptance of polyethylene 
film bread wrapping—a step that 
could add a demand of 100 million 
Ibs./yr. to polyethylene capacity. 
Development of new consumer 
products made of resin-treated pa 
and cottons may be expected to fur- 
ther expand the market for plastics 


36 


into 

the production of oxide, es, 
cent of this consumed in m ing 
ethylene glycol. Continuing efforts to 
increase the consumption of glycol 
antifreeze appear likely to succeed, 
icularly if the motoring public can 
convinced as to the desirability of 


” anti- 


Styrene-With about 86 percent of 
all styrene consumed hy synthetic 
rubber, and with the latter trendin 
towards displacement of styrene with 
oil-extenders, look to continued devel- 
opment of new uses of styrene plastics 
as the basis for any further growth 
in styrene demand. 
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One of the reasons we 
such a market position is because of 
ire al and resins 
yearly changes of “permanent 


Hercules’ “Maggie” now on stream... 


Badger- Built plant 


produces 99+% HNO; 


without using sulfuric 


At its new plant in Parlin, N. J., Hercules 
Powder Company is now producing better nitric 
acid concentrate for about 60% of the cost of 
conventional methods. Secret of Hercules’ suc- 
cess: Application of the new company- 
developed ** Maggie”’ process (that uses magne- 
sium nitrate as a desiccant instead of sulfuric 
acid); selection of Badger :o engineer and 
construct the first 50 ton/day plant. 


Working closely with the Hercules staff, 
Badger came up with a number of engineering 
and construction innovations. To cite one ex- 
ample, the main tower was designed to use 
fractionating trays rather than conventional 
packing. This recommendation allowed a sub- 
Stantial reduction in the size of the column, 
savings of 20-30% in its cost. 

Several months of operation have proved the 
soundness of the plant concept. Plant opera- 
tion surpasses expectations; product is 99+% 
HNOs; capital investment is cut 30 to 40%; 
operating expense has been halved; corre 
sion is greatly reduced. 


Process licenses now available 

The **Maggie”’ process is available for licens- 
ing from Hercules for both the United States 
and abroad. Badger can furnish the following: 
Complete information on licensing; prelimi- 
nary cost and utility estimates for your own 
evaluation; design, engineering, procurement 
and construction services for your plant. 

Write for brochure . . . includes flow dia- 
gram, technical and operating details. Badger 
Manufacturing Company, 230 Bent Street, 
Cambridge, Massachusetts. 


built by BADGER 


OESIGNERS ENGINEERS CONSTRUCTORS MANUFACTURERS 


OFFICES AND SUBSIDIARIES IN NEW YORK «¢ HOUSTON 
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Training for technologists in 
management 


American business is sending its 
executives, and executives-to-be, to 
management training schools at the 
current rate of about 800,000 per year, 
according to the American Manage- 
ment Association. Last year, because 
of the recession, this figure dropped 
off to about 300,000, but has now 
bounced back to the pre-recession 
level. Courses taken cover creative 
thinking, decision making, financial 
matters, concepts in the control of 
human behavior, and so on. 

It is estimated that about 1,000 
companies are engaged in such activ- 
ity, spending more than $2 million/yr. 
on university programs alone. 
These take care of about 30 percent 
of the total “students,” whereas an- 
other 30 percent receive their train- 
ing from their own in-plant courses, 
and the remaining 40 percent from 
other outside groups, including pro- 
fessional societies among which the 
AMA is foremost in this field. . 

Allison V. MacCullough, a consult- 
ant in the management field, has 
made a continuing which has 
not only kept track of what various 
schools and other organizations are 
doing, but also has obtained some 
data on effectiveness, and costs. The 
latter, incidentally, are reported as 
$8,000 for a ten-week session at MIT 
(including housing and meals). Har- 
vard’s charges are $2,400 for thir- 
teen weeks, Columbia $1,875 for four 
weeks, and Stanford $1,600 for eight 
weeks. 

With such a program for taking 
care of management matters, one can 
well ask is enough attention being 
paid to the giving of comparable 
training on advanced technological 
concepts to both non-technical and 
technical management executives, as 
well as technologists who are to re- 
main in straight technology but 
sumably be = effective 
through such training? This is a bi 
question, one which is being pend 


For more information, circle No. 5 


with the presumption that practices 
have not yet conail up with need. 
Much of the present management 
training activity arose from war-time 
practice, of which there was no 
technological counterpart. It seems ob- 
vious, however, that such technologi- 
cal training will be a great need, per- 
haps commensurate in scope with the 
present level of management activity. 


Lunching with the “experts” 

* Recently, at the Cincinnati Annual 
ers a “unit operations luncheon” 
was held. Well attended, and buzzing 
with conversation during the hour- 
and-a-half or so, the luncheon gave 
the impression of being quite success- 
ful as a means for participants to sit 
down with each o according to 
discussion subject and talk matters 
over with an “expert” assigned to the 
table. Plans now call for another such 
luncheon to be held at the forthcom- 
ing Kansas City meeting in May. For 
the information and guidance of all 
concerned, CEP has surveyed those 
who “ran” the tables at Cincinnati to 
get their views as to how matters 
went. The results (from 35 leaders re- 
ae | are in summary: 

...89 percent reported discussions 
were primarily about the practical, 
with 11 pring heaviest credit 
to the theoretical. 

...60 percent felt that counsel re- 
arding the solution of practical prob- 
ms was an important result of their 

presence. 

...56 percent reported theoretical 
explanations of practical phenomena 
as being a significant general topic of 
discussion. 

From this it can be seen that most 
participants came with practical mat- 
ters = their mind; age dwelt 
at any great length on fundamental 
theory. 

Questions were asked regarding the 
length of the discussion sessions, and 
59 percent thought the noon period 
was “just right.” Some 18 percent 
would have liked to have had another 
hour (although several wrote-in com- 
ments to the effect that eating is un- 
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necessarily distracting, particularly 
since it caused too much time to be 
spent on personal amenities). On the 
other hand, 23 percent indicated that 
such discussions could we!l go on for 
most of the afternoon, provided that a 
certain amount of mobility, or “table- 
hopping,” would be possible. 

In general, the Bae al who con- 
ducted the tables feel that a certain 
amount of advance preparation on the 
part of both leaders and participants 
would help matters a good deal. To 
this end, leaders should plan to cover 
certain topics, and with a certain 
amount of strategy as regards cover- 
ing desired areas. Participants, know- 
ing ir: advance of their frst and sec- 
ond choices of subjects (it isn’t always 
possible to sit at a table of first-choice 
subject), would do well to have at 
least one question ee out in ad- 
vance to facilitate the discussion, and 
the eliciting of desired information. 

Many leaders seemed to feel that 
their role was primarily that of con- 
ducting the discussions, keeping the 
talk moving over interesting areas. In 
other words, even those with the most 
profound reputations found that many 
participants got a great deal out of 
just exchanging views and experiences 
with each other. Of course, the ex- 
perts had plenty to say, too, in the 
true role of “experts.” 

As is to be expected, a number of 
suggestions were made along the lines 
that a more effective end result might 
be had if a “smoker” or “bull session” 
format were to be employed, rather 
than the luncheon. Those of us who 
have for so long heard the appeals 
for “something more to do at at least 
one luncheon rather than listen to 
a speaker” believe that a similar sur- 
vey of participants might very well 
turn up a preference for the luncheon 
format. 

All evidence points to the “unit 
operations luncheons” being another 
successful kind of person-to-person 
contact medium available through at- 
tending Institute national meetings. 

J.B.M. 
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Filters for extreme conditions 


HIGH HEAT » CORROSION 


Processing Uranium Hexafluoride 

by gaseous diffusion. 
Operating at a temperature so high (over 1200°F) that 
the filter and its housing are red hot, this specially designed 
and constructed Purolator frameless metal edge filter 
reclaims fines from the highly corrosive gas. 

The extreme heat and the corrosive gas are necessary 
for the process . . . Purolator’s problem was to come up 
with the filter which could do the job required under these 
conditions. The filter, constructed of monel, combines a 
t has been in constant operation since its installation. 


Difficult jobs like this are made to order for Purolator. 
Designing and producing filtration equipment to meet 
exacting demands requires the combination of engineering 


Two brochures outline what 
Purolator can do for you on your 
toughest filtration requirements. 
They're both yours for the asking. 
Write to Jules Kovacs, Vice Presi- 
dent in charge of Technical Sales. 
If you have an urgent filtration 
problem now, send Mr. Kovacs the 
details of it. 


Fitration For Every Known Fudd PURI OILATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, ONTARIO, CANADA 
For more information, turn to Date Service card, circle No. 68 
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IN-PLANT 
POLLUTION CONTROL 


FEATURE 


Big $$$ outlay, plus the chemical engineers’ processing 
approach, add up to big time expansion 


Tue of industrial wastes 
has many aspects, and must be at- 
tacked simultaneously from all 
sides by many professions—sanitary 
engineers, chemists, aquatic biolo- 
microbiologists, toxicologists, 
etc. But a leading part in any pol- 
lution abatement program must be 
taken by the chemical engineer. 
Most chemical engineers are pri- 
marily concerned with the proc- 
esses of manufacturing, especially 
in the “process industries.” But they 
are also interested in the processing 
of wastes, and have already made 
major contributions to this field. 
However, because the chemical en- 
gineer does have his domain pri- 


POLLUTION CONTROL 
FEATURES 


1. Air Pollution Abatement 
—a survey of practices 


38 
2. National Conference 

on Air Pollution 

—A Report ........ 43 


3. Environmental Changes 
and Water Pollution . .44 

4. In-Plant Pollution Con- 
trol in the Petroleum 
Industry 


marily in the plant, this is the logi- 
cal place for him to work on pollu- 
tion abatement. 


The solution of any individual 
industrial waste problem has, in 
are three principle phases. The 

of these is treatment. If a waste 
must be treated we treat it—but 
first we do everything possible to 
avoid or minimize treatment. One 
means to this end is utilization of 
the receiving stream to absorb as 
much waste as it can without de- 
terioration. This is a problem for 
the aquatic biologist his associ- 
ates. A second means is the preven- 
tion of waste in the manufacturing 
process. This is the job of the chem- 
ical engineer. 

The chemical engineer has avail- 
able several principles or measures 
to control pollution within the plant 
prior to waste treatment or dis- 
charge. Some of these are: changes 
in the manufacturing process, ma- 
terial salvage including water re- 
use and by-product recovery, good 
plant housekeeping, and the collec- 


Typical of in-plant pollution control, 
these cyclone collectors at an Elec- 
tromet plant are used with fog 
towers and bag collectors to give 
99 percent efficiency in preventing 
coke dust reaching the air. 
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tion, segregation, and equalization 
of wastes. 

Each industry has its own par- 
ticular problems, various industrial 
case histories will be studied in 
up-coming issues of CEP, but the 
most important aspect of pollution 
control for the chemical engineer 
in all industries is in-plant control. 


C. Frep GurnnaM, vice chairman 
A1.Ch.E. Pollution Control Engi- 
neering Committee. Adapted from 
Gurnham’s introductory remarks as 
chairman of the “Pollution Abate- 
ment by In-Plant Measures” sym- 
posium at the Al.Ch.E. Annual 
Meeting in Cincinnati. 
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SURVEY REPORT 


W. L. Farru, 


Air Pollution Foundation, San Marino, California 


This report® began as a survey of 
the chemical process industries to 
determine current practices in air 
pollution abatement, and the nature 
and cost of installations made since 
January 1, 1956. Answers were 
received from 95 of the 160 com- 
panies queried. The following sum- 
mary of current air pollution abate- 
ment eer deals chiefly with the 
control of emissions from processing. 
Problems of smoke, fly ash, and sulfur 
dioxide from power plants have been 
omitted, even though in some cases 
control of these emissions is a major 
capital and operating expense item. 
Much of the information was sub- 
mitted on a confidential basis, so 
company names are mentioned 
where the information has been pub- 


Chemical manufacture 

The chief problems in the chemi- 
cal industry, judging from the num- 
* Biennial report on air pollution 
abatement advances in the C.P.I. 


the Pollution Control E 
ommittee of Al.Ch.E. 
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ber of times they were mentioned, 
are dilute vent gases, acid mists, 
waste sulfides, oxides of nitrogen, 
combustible wastes, and dusts from 
a variety of milling, drying, and 
handling operations. 

anic Vent Gases. Catalytic 
combustion methods appear to be 
gaining acceptance in the abatement 
of vent gases containing organic gases 
and vapors. Three compani 


es men- 


tioned new installations for burning 


IN-PLANT 


Pollution 
Control 


the off-gases from phthalic anhydride 
plants. ‘Others incinera- 
tion on varnish and resin kettle efflu- 
ents and on enameling ovens. Two 
large companies still use water or 
caustic scrubbers, citing the fire 
hazard as their reason for avoiding 
catalytic units. 


. . survey of 
current practices 


and costs 


Where the gases are highly acidic, 
caustic scrubbers seem to be pre- 
ferred; where the concentration is 
high, smokeless flares or activated 
carbon absorbers are used, depending 
on the value of the stream. 

Acid Mists. No standardized pro- 
cedure has been adopted for abating 
acid mist emissions. One company 

the following five different 
methods for sulfuric acid mist control 
at five locations: (1) mist filters and 
heated air for dilution; (2) tall 
stacks and heated air for dilution; 
(3) electrostatic precipitator; (4) 
electrostatic precipitator and mist 
filter; and (5) electrostatic ipita- 
tion, tall stack, and mist filter, An- 
other company listed 99% efficiency 
for an electrostatic precipitator alone. 
One company scrubs an SO,-SO, vent 
gas with jr Soe sulfite solution. An- 
other mounted a cage-like framework 
above vents used to trap acid and 
alkali mists. The walls of the cage 
are of Fiberglas and of sufficient area 
to reduce the effluent velocity to be- 
tween 100 and 200 feet per minute. 
These units have been particularly 
effective in reducing damage from 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55. No. 3) 


| 
ment 
ate 
* 
| 
it 
| 
b ngineering 


the spotting of paint finishes. 

Abatement of phosphoric acid mist 
with Venturi-type scrubbers and 
cyclones was described in a recent 
article (3). 

Waste Sulfides. The waste sulfide 
problem has many facets, including 
problems from H,S and mercaptans 
as well as inorganic sulfides. Several 
installations have been made to re- 
cover sulfur from H,S gases. Where 
recovery is not economic, caustic 
scrubbers are preferred fur both H,S 
and mercaptans. In one installation 
batch scrubbing is used. At the end 
of the run, the sulfur-laden caustic 
solution is chlorinated until no odor 
results from acidification. In another 
case, mercaptans are steam-stripped 
from a gas stream and the remaining 
noncondensables are flared. 

Air er problems were also 
reported from the disposal of sulfide 
carrying liquid wastes. When these 
wastes come in contact with acids, 
H,S is liberated. Suitable pr i 
is oxidation to the thiosulfate a 
treatment with sulfuric acid. A similar 
problem was reported with di 
of a sodium sulfite solution. Acids in 
the sewers liberated SO,, which then 
came up through the manholes. The 
same type of processing used for sul- 
fides solved the problem. 

Oxides of Nitrogen. Numerous 
installations were reported for remov- 
ing the brown plume of tail gases 
from nitric acid plants and one from 
a niacin plant (1, 4). Catalytic reduc- 
tion of NO to nitrogen using a plati- 
num alloy or other catalyst appears 
to be favored. Oxygen in the tail 
gases is first burned out by addition 
of propane or natural gas, and the 
oxygen-free gases are then passed 
over the catalyst where nitrogen 
oxides are reduced by reaction with 
excess hydrocarbon, carbon monoxide, 
or hydrogen. 

A few new installations removed 
NO, from tail gases by scrubbing 
with soda ash solution. 

Combustible Plant Waste. The dis- 
of combustible wastes is a prob- 
of considerable magnitude in 

many plants. Several plants rted 
12-20 tons per day of trash and rub- 
bish. n-pit burning has been large- 
ly a oned in favor of well-desi 
incinerators. Many of these still re- 
quire scrubbers or fly-ash collectors 
to produce a satisfactory emission. 
One company uses cut-and-fill disposal 
instead of incineration. 

Dust. The dust problem continues 
to be common wherever dry solids are 
crushed, ground, milled, calcined, 
pelletized, dried, handled, or pack- 
aged. A noticeable trend is toward the 


pyramiding of various units to obtain 
maximum collection efficiency. Thus, 
dust traps are installed ahead of cy- 
clone separators, with bag filters or 
scrubbers following. Over-all efficien- 
cies of 97 to 99% are common. High- 
efficiency Venturi-type scrubbers are 
increasing in popularity despite high 
power requirements. Extremely dusty 
raw materials are being well wetted 
eg to handling. Collection of resin 
ust is still a problem because the dust 
absorbs moisture and coats the inter- 
ior of collecting equipment. 

Reduction of dust emissions from 
lime kilns does not appear to be 
standardized. Among recently 
installed are: 

1. Replacement of rotary kilns with 

vertical kilns. 

2. Use of cyclone scrubbers with 

97-98% efficiency. 

3. Centrifugal dust collectors. 

4. Reverse-jet bag collectors. 

One operator originally used cyclone 
collectors, replaced these with a spray 
tower, and now uses a wet scrubber. 
The lime slurry is sent to thickeners 
for recovery. 

Plant Design, Location, and Opera- 
tion. The trend to consider air pollu- 
tion abatement when designing new 
plants and operating procedures is 
gaining widespread acceptance in the 
chemical industry. Two large manu- 
facturers keep air pollution control in 
mind in locating new plants. One 

chases considerable excess acreage 
new plants to reduce the likeli. 
hood of creating real or fancied 
nuisances. Another makes wind-tunnel 
studies before erecting new structures 
in existing plants. There is a definite 


trend toward taller stacks. More road- 
ways are paved to avoid dust prob- 
lems and for better housekeeping. 
Pressurized tank storage is included in 
original design considerations. One 
new petrochemical plant, which cost 
35 million dollars, and not usually 
considered to have an air pollution 
problem, had 2 million dollars of air 
pollution abatement equipment built 
into the basic design. 

Another commonly mentioned means 
for abating air pollution was process 
change, such as substitution of low- 
volatility solvents for those of high 
volatility, lowering of process and vent 
temperatures, better process control, 
modification of operating practices, 
collection and absorption of vapors 
from storage tanks and loading opera- 
tions. Many multiplant companies 
have central air pollution abatement 
committees that meet regularly to con- 
sider air pollution problems. 

Cost of Abatement. We had hoped 
to be able to estimate the total annual 
cost of air pollution abatement to the 
chemical industry, but the hope was 
not fulfilled. Too many intangible fac- 
tors are involved. As one correspond- 
ent said, “The costs of our various 
pollution-control programs are insep- 
arable from other costs; many 
equipment installations have a dual 
purpose: pollution control and oper- 
ating efficiency.” 

Nevertheless, two medium-sized 
companies with capital expenditures 
for air pollution abatement equipment 
amounting to $1,500,000 or the 
three-year period stated that these 
expenditures were between 2.5 and 

continued 


THE COST OF AIR POLLUTION ABATEMENT 
Industry estimates of expenditures 


Millions of dollars 


Chemical 


Kraft Pulping 


Petroleum 


Steel 


404 


$250 - current rate 


$80 - 1956 - 58 


$125 - 1956 - 58 


Significant in the above chart are the large expenditures of the chemical 


industry for air pollution abatement. 
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100, 200, 300, 
fF $30, 6 - total spent 
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Air pollution control 


continued 


5% of total ca . This 
turing Chemists Association’s estimate 
several years ago that the chemical 
industry was spending $40,000,000 
annually on air pollution abatement. 
Recently, General Hull (6) of MCA, 
before the Surgeon General's 
National Conference on Air Pollution, 
said that “. . . we can conservatively 
estimate the chemical industry ex- 
penditures for air pollution control or 
avoidance at from 200 to 250 million 
dollars a year.” 

Three smaller estimated 
their annual costs for abate- 
ment equipment at 15-20% of equip- 
ment cost, neglecting depreciation. 
Pulp and paper industry 

The chief air pollution in 
around Kraft mills. Major problems 
are fly ash (Na,CO, and Na,SO, 


“snow’) from the of black 
liquor; dust from and 
mercaptan odors from digesters and 
evaporators. 

Black Liquor Recovery. Electro- 
static precipitators are normally used 
to control stack effluents from black 
a recovery furnaces; however, 

ciencies are only about 90%, which 
is deemed inadequate. Considerable 
experimentation is going on in which 
wet scrubbers of various types are 
used to clean up the precipitator ex- 
haust. One company claims a 99% 
cleanup from the use of a three-pass 
electrostatic precipitator. 

Lime Kiln Dust. There is the same 
lack of standardization for lime kiln 
dust control as in the chemical indus- 
try (q. v.) Recent installations include 
dust scrubbers alone; dust scrubbers 
followed by cyclone collectors; chains 
in the f end of the kiln; and vari- 
ous combinations of scrubbers, filters, 
and centrifugal collectors. 

Odors. Mercaptan and sulfide odors 
arise from the relief and blow gases 
from pulp cookers, tine recovery 
units, and black liquor evaporators. 
Various types of water and caustic 
scrubbers and spray towers are used 
to reduce mercaptan effluents. One 
company collects the noncondensable 
methyl sulfides and mercaptans from 
a turpentine recovery system and 
burns them in the lime kiln. Several 
companies spend $100-$150 per day 
for odor counteractants in various 
effluent streams. 

Cost of Air Pollution Control. The 
National Council for Stream Improve- 
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ment estimates that the Kraft pulping 
industry in the United States has 
spent the following amounts on air 
pollution abatement equipment: 
1. Electrostatic precipita- 

tors and Venturi scrub- 

bers for recovery 

furnace stack gases... $24,142,000 
2. Lime kiln exhaust 

equi 2,661,000 
3.B 


Petroleum refining 

The major air pollution lems 
of the petroleum refining Bie are 
emissions of sulfur compounds, smoke 
and dust, and hydrocarbon evapora- 
tion. In those cases where - 
ical facilities are installed, many of the 

blems inherent in chemical manu- 
acture also appear. 

Sulfur Com One of the 
gravest public relations problems of 
petroleum refiners is caused by mal- 
odorous organic sulfur compounds 
and hydrogen sulfide. Of secondary 
importance is damage to vegetation 
dioxide. 

Many refiners have gone to extreme 
measures to eliminate this cause of 
public complaint. Hy sulfide is 
commonly recovered m waste 

ases by absorption in ethanolamines 
ee subsequent recovery as elemental 
sulfur. In many cases mercaptans are 
also converted to hydrogen sulfide for 
similar recovery. 

Other means reported for reducing 
sulfur-containing emissions are steam- 
stripping of sour waste waters, fol- 
lowed by burning stri vapors; 
discontinuance of the 
sludge; discontinuance of acid 
treating of distillate (particularly in 
Los use of mechanical ade 

m 4 ce- 
ment of batch + 
tinuous treatin (to reduce 
peak rates of dioxide emissions). 

One refinery in the Southwest re- 
ported a reduction in sulfur dioxide 
emission of 98% by use of a combina- 
tion of the methods listed above. In 
the interest of air pollution abatement, 
another company has discontinued the 
— acid sludge and manu- 
acture of sulfuric acid. Acid is now 
purchased and acid sludge disposed 
of to another company. 


have been greatly reduced by use of 
cyclones and electrostatic precipita- 
tors. It is interesting to note that in 
many plants the air entering the unit 
contains much more dust than is 
evolved in the effluent emissions. 
Although steam plumes can hardly 
be classified as air-polluting effluents, 
the public often thinks they are. Ac- 
cordingly, some refiners, particularly 
in the Los Angeles area, have started 
to eliminate these plumes. One unique 
installation is a delayed coker. Every 
seven hours, one of the six drums of 
the coker is filled with coke. When it 
is “blown down” (steam and water 
quench), steam is emitted for two 
hours at a peak rate of 100,000 
hour. The steam to 
drum and then to 
less flare in which hydrogen and 
methane (about 3,000 Ib per blow- 
down) are burned. Recovery of heavy 
hydrocarbons blowdown) 
is effected in ou 


cost $500,000. 

Another refiner bieeds hot air into 
a catalytic cracking regenerator stack 
to prevent aerosol formation in cold, 
humid weather. 


invisible, but ever since their involve- 
ment in Los Angeles’ , losses by 
leakage and evaporation have been 
restricted. In Los ty mandatory 
controls have resulted in the follow- 
ing abatement methods: floating roofs 
on gasoline storage tanks; covers on 


blowing of various distillates in favor 
of salt brightening (moisture removal 
by treatment with salt driers). 

Some refiners have gone further 
with such practices as eliminating 
truck-flushing, chilling product lines 
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In some refineries, h ing has 
| eliminated solfurio treatment of 
Ps gasoline, heating oils, and lube distill- 
ates. 
Stack Plumes. Unsightly smoke and 
AY dust —_ usually run a close second 
to in public complaints about 
aa problems of refineries are similar to 
a those in industry as a whole and 
a therefore may be abated by cyclones, 
o1 ee units is a problem because the units 
a sulfur are so large and the stacks so conspic- 
1,885,000 uous. In most areas, these emissions 
ie equipment on fuel 
gs bark boilers ........ 1,973,000 
= Total .......... $30,661,000 
— abatement installation, which com- 
—" pletely eliminates a visible plume, 
| Hydrocarbon Losses. Hydrocarbon 
anf vapors are both nonodorous and 
| ay j oil-water separators; common mani- 
vents and pop-off valves to 
3 ee | a smokeless flare system; mechanical 
; oy seals on pumps; vapor recovery at 
a gasoline loading racks (both tank cars 
oo. and trucks); and elimination of air- 


to storage tanks, etc. 

Various hydrocarbon vapor control 
systems are being installed in refineries 
in other of the United States, 
even though there is considerable 
doubt as to the need for such measures 
except perhaps from an economic 
standpoint. concern has been 
testing the French plastic blanket in 
a distillate run-down tank. Vapor loss 
has been cut by 94%. The method 
- be applicable to bulk station 


Cost of Air Pollution Control. The 
cost of air pollution control to 
leum refineries in the United States 
can only be approximated. Since 1948 
petroleum ers in the Los Angeles 
area have spent $42,000,000, of whi 
$2,600,000 was for air pollution re- 
search. A new refinery on the East 
Coast spent $7,500,000 on air pollu- 
tion abatement facilities. An older 
refinery in the Middle West has spent 
more than $2,500,000 for air pollu- 
tion abatement since January 1, 1956. 
Based on the information obtained in 
the current survey, it appears that air 
pollution expense for the petroleum 
industry in the United States during 
the past three years was 70 million to 
80 million dollars. 


The steel industry 

The air pollution lems of the 
steel industry are caused by 
dust from various process operations, 
fluorides from open-hearth furnaces 
and sinter plants, and various noxious 
gases from coke ovens. A considerable 


amount of cooperative experimental 


New installation 
for pollution control 


work is going on within the industry, 
chiefly to find economic abatement 
methods that are effective on high- 
volume effluents. 

Dust. Electrostatic ipitators and 
wet scrubbers have used for a 
long time on blast furnace gases, not 
so much for air pollution abatemen: 
but because of the technical require- 
ments for clean gas for use as fuel. 
One of the most ing problems in 
the operation of a blast furnace is 
slips in the charge, with great losses 
of dust and gases to the atmosphere. 
One company is installing orifice-plate 
washers (to reduce dust to 0.02 gr./ 
cu. ft.) and heavy-duty McKee tops 
on all blast furnaces as they are shut 
down for repairs. 

hearth furnaces present one 
of the biggest problems to the indus- 
try because of their tremendous size. 
Three plants have installed electro- 
static precipitators to reduce outlet 
grain loadings to 0.02-0.05 gr./cu. ft. 
Since cost furnace can well be 
more than $500,000, the search con- 
tinues for less expensive equipment. 
One company is presently evaluating 
a Venturi-type scrubber for the treat- 
ment of open-hearth gases. The steel 
industry is also sponsoring research 
on the use of slag-wool mats for open- 
hearth fumes (3) 

The fluoride problem poses a some- 
what different situation, since part of 
the fluorine emissions are gaseous. At 
Provo, Utah, United States Steel has 
reduced fluorine from its open hearths 
by adding ground limestone and hy- 
drated lime to the sinter mix and 
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again adding hydrated lime to the 
m-hearth waste gases. Gaseous 
orides are converted to calcium 
fluoride, which is removed in an elec- 
trostatic precipitator (7). 

Effluents from electric furnaces are 
not as difficult to handle as those 
from the open-hearth. Nevertheless, 
seven sponsoring companies are carry- 
ing out cooperative tests in the Pitts- 
burgh area to find the most suitable 
control method. In other areas, both 
electrostatic precipitators and bag- 
houses have been installed. Precipita- 
tors are 97+-% efficient and reduce 
outlet grain loadings to 0.02 gr. 
cu. ft. Baghouses with orlon bags are 
even more efficient, but the entering 
gas stream must be pre-cooled. One 
West Coast mill is currently installing 
Fiberglas bags. 

Dust from sintering plants has been 
controlled in a variety of ways. Cen- 
trifugal scrubbers, mechanical clean- 
ers, cyclones, electrostatic precipita- 
tors, and various combinations of these 
have been installed in recent years. 
Purvance (loc. cit.) reported that at 
Provo the sintering plant previously 
released more fluoride compounds to 
the atmosphere than the open-hearth 
furnaces. The problem was alleviated 
by limestone and hydrated lime treat- 
ment, followed by the removal of solid 
particles in a battery of mechanical 
cyclones, followed by an electrostatic 
precipitator. Flucride emissions were 
reduced by 96%. 

Effluents from the new basic oxygen 
processes are being subjected to both 

continued 


f 


To remove acid mist from the main gas 
stream at this General Chemical (Allied) 
sulfuric plant (above), a double-deck row 
of coke boxes has been used. Now two 
batteries of Koppers’ electrostatic acid 
mist precipitators (right) have been in- 
stalled, will supplant second row of coke 
boxes. 


‘ 


Air pollution control 
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wet scrubbing and electrostatic pre- 
cipitation. Hot effluents from scarfing 
beds and scarfing machines are being 
treated similarly. Howell (5) estimates 
the cost of protecting one such ma- 
chine at $100,000. 
Coke Oven Effluents. A variety of 
methods are being used to control 
losses trom coking operations. Dust 
from coke and coal handling and coal 
pone and mixing is controlled 
y use of all types of common equip- 
ment. One plant uses double collecting 
mains on coke ovens ($350,000 per 
battery); another puts suction on 
ovens during charging. Howell (loc. 
cit.) — that one company added 
self-sealing doors to 180 ovens, at a 
cost of $954,000. No suitable method 
is available for controlling emissions 
during coke pushing and quenching. 
As in the chemical industry, changes 
in operating practices have also been 
adopted in the interests of air pollu- 
tion abatement. One company has 
increased bed thickness changed 
the type of grate in its sinter plant, 
changed blast-furnace operating prac- 
tices to reduce slips, and built a con- 
tact sulfuric acid plant to reduce 
sulfur emissions by 15 tons per day. 
Another has shut down seven soaking 
its, three iron cupolas, and one open- 
h, “all or part in the interests of 
smoke abatement.” Many plants have 
replaced steam locomotives and cranes 
with diesel electrics. 
Cost of Air Pollution Abatement. 
The size of the steel ind is such 
that most abatement met are ex- 


pensive. Figures reported by five 
companies on air pollution abatement 

nditures since Jan 1956 were 
$1,000,000 (1 plant); $3,600,000 (1 
plant); $20,000,000 (3 plants); $7,000, 
000 (several plants); and $10,500,000 
(1 plant). Based on these figures, a 
conservative estimate for expenditures 
of the steel industry for air pollution 
abatement since January 1, 1956, 
would be $125,000,000. 


Food industry 
Only limited information was ob- 
tained from a few representative food 
rs. The portion of the industry 
dling dry solids (e.g., starch and 
flour) in various drying, milling, siz- 
ing, and packing operations have 
always minimized dust emissions for 
safety and economy. Thus, dust re- 
covery can seldom be charged against 
air pollution abatement. 
food industry’s biggest head- 
ache is probably odors, particularly 
from the decomposition of animal and 
vegetable proteins in liquid wastes. 


There ap to be a trend toward 
disposal > spray irrigation rather 
than by lagooning. One company 
treats these wastes with sodium nitrate 
and an odor-masking agent prior to 
spraying. Coffee roasters, candy fac- 
tories, bakeries, spice mills, flavoring 
manufacturers, and many other seg- 
ments of the industry emit various 
odors, which can be local nuisances. 
Complete control would involve pass- 
ing all plant air through activated 
carbon adsorbers. Since this approach 
would often be economically prohibi- 
tive, odor-masking agents or odor 
neutralizers are often used. 

Only two references were made to 


. . « ina new $35 million petrochemical plant 
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= $2 million for 


. air pollution 
abatement 


equipment 


electrostatic precipitators. In one case, 
small units were used to abate oil mist 
from spraying machines in a bakery; 
in another, they were used to control 
smoke from a meat packer’s smoke- 
house. 

Few abatement costs were men- 
tioned, except to state that they were 
small. One processor of dry foods had 
spent $200,000 on air pollution con- 
trol equipment since January 1, 1956. 
Operating expense for this equipment 
was estimated at $29,000 annually 
(14.5% on investment). 


Cement manufacture 


The big problem faced by cement 
manufacturers is control of dusty 

umes from kiln stacks. Many plants 

ve installed electrostatic precipita- 
tors, but even at 98% efficiency, the 
plume is often still visible. A new 
type of barbed electrode called “Kor- 
onomax,” incerporated in one plant's 
electrostatic precipitator, is said to 
have in efficiency from 76% to 
98%. Several methods have been used 
to control the residual plume from 
electrostatic precipitators. in- 
volves the use of a glass-fabric filter 
bag in which the fabric is treated 
with a silicone compound to lubricate 
the glass fibers and thus overcome 
cracking (breakage) of the fabric. An- 
other manufacturer uses a scrubber to 
eliminate steam from the residual 
plume. Still another adds a deodorant 
to suppress sulfurous odors. Many 
installations have cyclone collectors 
ahead of the precipitator. 

Whether the recovered solids are 
useful or not appears to be a matter 
of opinion. One manufacturer points 
out that recovered solids should be 
returned to the system and that 
recovery is a long-term economy 
measure. One says the alkali fume 
recovered by the precipitator is not 
useful and presents a disposal prob- 
lem 


Cost data received from the cement 
industry was fra tary, so no over- 
all estimate can be made. 


Miscellaneous process 
industries 

Tire manufacturers and — re- 
claiming plants apparent ve no 
Ba filters are used 
to recover carbon black from Banbury 
mixers and dust from tire buffing, etc. 
Scrubbers are used to control odors 
from various operations, such as gum 
dip driers. The major tire manufac- 
turers have each been spending about 
$100,000 annually on air pollution 


control. 
odor control from 
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fermenter exhausts, animal rooms, 
noxious gases, and malodorous sludges. 
Scrubbers and odor-masking agents 
are normally used. Expenditures for 
air pollution control are thus relatively 
minor. 

Few data are available from the 
fertilizer industry at this time because 
of extensive litigation under way in 
several parts of the country concern- 
ing alleged fluoride emissions from 
superphosphate plants. Normal dust 
problems are handled with conven- 
tional cyclones and wet scrubbers. 
Odors of ammonia and the ammonium 
ebloride cloud from granulating proc- 
ess plants are difficult, and as = un- 
answered, problems. 

No unusual problems were reported 
by the ceramic industry. One manu- 
facturer reported a capital expendi- 
ture of $500,000 for air pollution con- 
trol equipment, with annual fixed 
charges and operating costs of $90,000 
(ie., 18%). 

Sizable ex itures were reported 
by several concerns. For 
various types of plants costing be- 
tween 100 million and 300 million 
dollars, the capital cost of air pollu- 
tion abatement equipment was esti- 
mated at 1-1.5% of total capital cost. 
Since many of these plants are built in 
isolated areas with favorable wind 
patterns and no agriculture nearby, 
costs for air pollution abatement are 
much less than they would be in set- 
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The Pollution E ering Commit- 
tee of Al.Ch.E. is made up of 15 
members from industry, five from edu- 
cational institutions, and 3 from gov- 
ernment. For 1959 it is heade 
W. L. Faith, the author of this article, 
and the vice-chairman is C. F. 
Gurnham. 


National Air Pollution 


Conference—a report 


An audience of more than 900 
persons converged on Washington 
recently to attend a National Con- 
ference on Air Pollution called by 
Surgeon General Leroy E. B ; 
Air pollution control and health offi- 
cials, representatives of all major in- 
dustries, research scientists, physi- 


cians, engineers, politicians, lawyers, 
farmers, and just plain 


citizens—all came to listen, to put in 
a word, to grind axes. 


_Health aspects 


Burney, opening the Conference, 
called attention to U.S. Public 


Health Service studies showing that 
incidence of cancer of the lung, 
stomach, and esophagus, and of arte- 
riosclerosis and other heart diseases 
among city dwellers is greater than 
among rural le. Inasmuch as 
general air pollution shows a similar 
variation, it is a logical suspect as 
a contributing factor. These general- 
izations, together with analyses of 
specific air pollution incidents, such 
as Donora, and current laboratory 
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research programs, were hashed over 
in a full day's session of a panel on 
Health Aspects of Air Pollution. At 
the end of the session, the panel 
recommended that health research 
be accelerated by the U.S. Public 
Health Service—but not to the ex- 
tent of a “crash program.” 


Industrial accomplishments 


Four major industries (steel, auto- 
mobile, chemical, and petroleum) 
reported on their accomplishments 
during the first day's plenary ses- 
sion. Panels on Sources of Air Pollu- 
tion and on Control Methods and 
Procedures went into more detail in 
these areas. Both groups, in their 


= 


summaries, called for more qu 
tative information on industrial ¢ 
sions, establishment of toler 
thresholds, and determination o! 
relation of emissions to effects. 
panel on Control Methods sugge 
that more effective utilization c 
be made of present knowledge, 
called for codification of co 
equipment. 

As might have been expec 
there was some criticism of in 
try on general grounds for b 
responsible for air pollution and 
doing enough about it. The big | 
tical guns, however, were leve 
the automobile industry. In the 
sions on Economic and Social Eff 
of Air Pollution, several spea 
questioned the adequacy of the 
million-a-year research program 
the auto companies. No construc i 
recommendations were made, h» 


ever, except for a “healthier” car 
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Responsibilities of the 
federal government 

Each panel in its summary rec- 
ommended extension, and some, ex- 
pansion, of Public Law 159, under 
which the Public Health Service car- 
ries out its air pollution studies. The 
act authorizes an annual appropria- 
tion not to exceed $5 million, but, 
to date, Congress has never appro- 
priated the full amount. 

Several panels called specifically 
for more research in development of 
inexpensive instruments and better 
analytical techniques; aid to local 


agencies; more training pro for 
atic collection and better dissemina- 
tion of information. The panel on 
Extent of Air Pollution recommended 
more air monitoring on a national 
basis—not only a larger network for 
collection of particulate matter, but 
expansion into the field of measur- 
ing various gases such as sulfur di- 
oxide, nitrogen dioxide, and carbon 

CEP by W. L 
A for » & 
Faith, managing director of the Air 
Pollution Foundation. 
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Time moves on—and with it come 
great changes that are moving at 
an accelerating pace. Early in the 
century conditions were simpler— 
the nation’s population was small 
and dispersed (two-thirds rural) ; in- 
dustry was just beginning to realize 
its potential; time was an ally; life 
moved at a relatively leisurely pace. 

Today the situation is vastly dif- 
ferent; we have undergone transition 
from a rural to an industrial econ- 
omy; the population has more than 
doubled and is concentrated (two- 
thirds urbanized); and we are in the 
midst of an un ented area of 
industrial and metropolitan develop- 
ment. We deal now with the full 
implications of a tense, highly-pro- 
ductive, competitive, socially un- 
stable, and technologically superb 
economy. Time is no longer an ally 
—we move at a hectic pace. . 

The resultant effects of these 
changes will tax our natural re- 
sources, especially air and water . . . 
at the same time the sheer weight 
of human congestion in a technologi- 
cal setting will contribute contami- 
nation of ever greater volumes and 
complexities. 

As one views the logistics of the 
future water supply problem—with 
due allowance for redistribution be- 
tween watersheds and predictable 
augmentation—the concept of maxi- 
mum reuse comes sharply into focus. 
And on this, water quality is the 
key. 
In our more congested basins, 
surface waters are already being 
reused many times as the streams 
flow from outfalls to intakes. This 
means that the growing and chang- 
ing problem of water pollution 


and water pollution 


Mark D. Hollis 
U.S. Public Health Service, Washington, D.C. 


comes one not only of economics, 
but one very definitely of public 
health. Already more than 100 mil- 
lion people depend on surface 
streams for drinking water. By 1980, 
this figure will likely approach 150 
million. 

Concentrations of people and ma- 
chines in a_technologi setting 
create huge volumes of wastes. To 
the extent that these overtax and 
deteriorate essential water resources, 
we are in trouble; and effective re- 
medial actions are, at best, difficult 
to work out, and even more difficult 
to reconcile with the various inter- 
ests involved. 

In water resources, we must also 
remind ourselves that in the past we 
have dealt for the most part with 
bacterial pollution and its patho- 
genic potential; with natural organ- 
ics, the behavior of which we so 
well understand; and with limited 
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amounts of chemical contaminants 
of fairly well established toxicity 
and behavior. The problem now 
broadens to include an array of new 
types of pollutants— i 

and other synthetic organics (chem- 
ical conglomerates of i ), and 
radioactive wastes. The behavior of 
much of this we do not adequately 
understand, and even 

understand all the health effects. 
The future must be viewed in terms 
of the composite effect of such 
wastes, and we must e an ever- 
increasing number of additional con- 
taminants—adding new dimensions, 


be- new magnitudes—new headaches. 


Environmental changes 


As far as bacterial contamination 
is concerned, our sanitary barriers 
and practices are, I think, up to 
present and anticipated need. On 
water supplies, we are developing a 
better understanding of the virus 
potential. However, in all candor, 
we are not nearly so confident about 
the probable buiid-up of the non- 
infectious contaminants in streams. 

The engineer has worked with 
chemical wastes largely from the 
standpoint of economics—of moder- 
ating their composite effect on water 
uses—on aquatic life, on taste and 
odor problems, on interference with 
normal operation of treatment proc- 
esses. 

In a look ahead, it seems clear 
that more trained personnel will 
have to work in these areas. Cer- 
tainly, more sanitary engineers are 
required in industry, in private 

tice, and in public agencies. 

men will need even train- 
ing in chemistry, physics, and biol- 

. This introduces a real problem. 
The forward surge of technological 
progress places great demand for 
engineering research on our schools 
of technology and related centers. 

This , and it continues to in- 
crease, has influenced not only the 
type of research resources at our en- 
gineering institution but, to a lar 
extent, type of graduate oy 
pursued by engineers. 

The resaltant elect is continually 
to decrease the research potential 
and the graduate level manpower in 
the field of sanitary engineering, 
This further supports the contention 
that man is not committing enou 
of his technological capacity to 
task of moderating the adverse influ- 


wv ences of his great progress. 


Condensed from a talk by Mark 
D. Hollis, Assistant Surgeon General 
and Chief Engineer, U.S. Public 
Health Service, delivered before the 
Annual A.L.Ch.E. in Cin- 
cinnati, December, 1958. 
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INDUSTRY PRACTICE 
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Control 


In-plant 
pollution control 
in practice 
Ll. Petroleum industry 


Waste control must 
be considered not 
only during the 
development, selec- 
tion, and design 
stages of any new 
plant or unit, but 
also in the case of 
any major modifica- 
tion of existing 
facilities. Here are 
the practical 
considerations. 


Exrennce has proven that waste 
control by in-plant measures in re- 
fineries is entirely practical. In many 
cases a satisfactory effluent can be 
produced by extensive use of in-plant 
methods. In other cases a combination 
treatment is required to 
satisfactory effluent. Ge 
a lant measures reduce the quantity 
= strength of the waste waters f 
int appreciab 
ing costs for the facilities 
for treating the total effluent. 

There are many uses of water in 
refinery operations, which can be re- 
duced to basic uses: 

1. Heat transfer agent. 

2. Prime mover for steam power. 

3. Solvent for chemical reactions. 

4. Process agent for vaporization 

and system vapor-pressures. 

In these uses, water becomes con- 
taminated with a wide variety of 
materials: the sulfur, nitrogen, and 
oxygen derivatives of petroleum 
hydrocarbons; treating agents such as 
lime, caustic, acid, ammonia, various 
clays, phenols; and an assortment of 
catalysts from various treating proc- 


esses. 
to the 


There are two 
solution of the waste prob- 
lems in a refinery. The first is to install 
facilities to treat the total effluent, 
rendering it innocuous to the marine 
life in receiving body of water, 
such as: chemical treating, biological 
stabilization, air flotation, aeration, or 
any combination of these. The second 
approach is to use preventive meas- 
ures to reduce amount, or 
strength of polluting wastes, or to 
eliminate the production of certain 
wastes. This approach is termed in- 


plant control, as opposed tc the total 
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strength of wastes achieved by the in- 
plant measures can reduce the invest- 
ment for treating facilities, as well as 
the operating costs for those facilities. 
The measures described in Volume 
III of the American Petroleum Insti- 
tute Manual on Di of Refinery 
Wastes of a 
large number of in this coun- 
try, on the subject of waste control 
preventive or in- methods. 
ay will used as the 
bases for discussing the effectiveness 
of in-plant means for solving the 
waste disposal problems. 
Engineering design 
considerations 
Waste control must be considered 
during the deve’ t, selection and 
design stages new refineries or 
units, or of any major modification of 
existing facilities. Although it might 
appear that this would y mainly 
to new refineries and only in a limited 
way to refinery with existing processes 
and equipment, this is not strictly true 
In the highly competitive petroleum 
refining business, process changes are 


continually being miade to place 
the refiner in a better ition with 
respect to product quality or costs. 


Therefore a — -planned, long-range 
waste disposal program, taking full 
consideration of the engineering de- 
sign principles described below, will 
effect an improvement in effluent 
quality in a short time. 

Separate drainage and sewer sys- 
tems. Some new refineries have as 
many as six separate sewer systems, 

continued 
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treatment approach. Although total 
treatment — still be necessary 
after all feasible in-plant measures are 
> 


Petroleum industry 
continued 


which may include storm sewers, sani- 

tary sewers, clean process water sew- 

ers, and one or more sewers for the 
collection and segregation of various 

“dirty” or contaminated streams. 
Unfortunately, many older refiner- 

ies were built with only one sewer 
system to handle all waste water 
streams. Sanitary sewage solids caused 
the formation of large amounts of 
emulsions and tended to fill separat- 
ors. Storm water run-off flooded the 
sewer-separator system, flushing it out 
to the receiving stream. In many 
cases the contaminated process water 
was mixed with the relatively clean 
cooling water. In a using recir- 
culated cooling water cooled by cool- 
ing towers, the clean water will con- 
stitute from 85 to 90% of the total ef- 
fluent stream. The mixing of contami- 
nated and clean waters in one sewer 
requires gravity-separation equipment 
of a size to handle the combined 
stream, Any further required treat- 
ment would have to treat the total 
volume of water. It is now general 
practice to install separate drainage 
and sewer systems. 

In general, it is desirable to: 

1, Collect and drain cooling water 
and unpolluted storm water. Such wa- 
ters usually require a minimum of 
treatment. A high-velocity oil-water 
gravity differential separator is usu- 
ally adequate to collect accidental oil 

ills. 

Po. Collect and drain polluted water. 
3. Collect and treat sanitary sewage. 
Although it is expensive to install 

additional sewer systems in an exist- 

ing refinery, this is sometimes less ex- 


Lime 
Receiver 


rganic Acid Fre 


pensive than to ow facilities for 
treating the t effluent stream, es- 
ially if the refinery has many 
ied oil lines, and if treat- 
ment is required. 
ation of Waste-Water Streams. 
It is often advantageous to segregate 
waste streams for separate handling, 
for example: 

1. Collection of t caustic solu- 
tions and spent acid solutions under 
controlled conditions to obtain a neu- 
tral solution. 

It is not economically feasible to 
concentrate these solutions for fur- 
ther use in the refinery or for sale to 
other industries. Therefore, to avoid 
their adverse effect on the quality of 
the effluent, these waste chemical 
streams are segregated in a separate 
gathering system. Undesirable mate- 
rial is then removed by flocculation, 
clarification, and filtration of settled 
sludge, Figure 1. Sulfide-bearing 
waste streams cannot be treated in 
the flocculation section because of the 
possible release of H,S on contact 
with acidic materials, thus creating a 
hazard. Sulfide waste chemicals are 
concentrated and sold. 

The waste chemicals are collected 
and discharged into an earthern im- 
pounding basin (retention time of ap- 
pens one day) thus insuring a 
eed stock of relatively uniform qual- 
ity to the flocculation system. Facili- 
ties are provided for the addition of 
acid to the influent stream in a mixer 
section ahead of the impounding ba- 
sin to insure a low-enough pH to 
— = organic acids, The im- 
pounding basin is equipped with skim- 
ming facilities for the removal of the 
acid oils released upon acidification 
of the combined waste waters. The 
acid oil is collected in a storage tank 


austic 


umina’ 


Spent Caustics 
Containing 
Organic Acids, 
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Sludge from 
Boiler Water Treating 


Clarified Water 


To Filter [Sludge] ————» To Filter 


Air 


Figure 1. Treatment of segregated wastes. 


and is processed ey a corrosion- 
resistant system in the filtration plant. 
Water from the impounding basin 
flows by gravity into a two-stage floc- 
culation sump. In the first stage suf- 
ficient lime is added to cause floccu- 
lation. Selected spent caustics are 
added in the stage to raise the 
pH to the desired flocculation range. 
The water is then pumped to a coagu- 
lator for clarification. sludge set- 
tles to the bottom in six compartments 
and is removed by a pump to a stor- 
age tank equipped with a stirrer. The 
sludge is then filtered for dewatering 
in the filtration section of the plant. 

2. Wastes of high-solid content are 
segregated, since high-solids wastes 
tend to form emulsions and thus in- 
crease the oil content of separator 
effluents. At the Baytown refinery 
these streams are pumped to a large 
settling pond where the solids sepa- 
rate out. 

Water Conservation and Re-use of 
Water. In refineries located on —— 
lakes or rivers the waste disposal P 


lem is simplified by the dilution 
the large 


ed by amount of once- 
through cooling water available. For 
many refineries, however, water sup- 
ply is a serious problem*, and water 
conservation is emphasized. 

The use of cooling towers and re- 
circulated cooling water is one of 
the most commonly used water con- 
servation measures. Proper operation 
of cooling towers, with ical treat- 
ment of the water to control corrosion 
and cooling tower degradation, allows 
maximum recirculation of the water. 
Depending on the quality of the avail- 
able make-up water, it may be possi- 
ble to recirculate water 20 or more 
times. At Humble total incoming water 
amounts to approximately 35 million 
gal./day; if once-through cooling 
water were used, it would require 
over 600 million gal./day. 

Another well proven water conser- 
vation measure that is growing rapidly 
in importance is the use of air-cooled 
exchangers. A typical installation is 
shown in Figure 2. These coolers are 
justified because of economic consid- 
erations rather than water conserva- 
tion, but the end result is the same. 
Some of these coolers have been in 
service for over three years, during 
which time dependable performance 
and low maintenance costs have been 
established. The cost of cleaning the 
tube side of air-cooled exchangers is 
less than the cost of cleaning compar- 
able water-cooled heat exchangers. 


try depend on treated sanitary sewage 
their water supply. 
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Maintenance and repairs peculiar to 
air-cooled exchangers such as fan 


maintenance and cleaning of fins is 
very nominal. 

Education of plant personnel to 
turn off faucets can effect some reduc- 
tions in water usage. The total water 
volume that can saved this way 
is relatively small; however, the sav- 
ing can be attained with little or no 
investment. 

Other water conserving methods 
common in the industry are: 

1. Substitution of mechanical seals 

for water-sealed pump glands. 

2. gar barometric condensers 
with surface condensers. 

3. Use of electrical coalescers to re- 
move treating chemicals from 
chemically treated hydrocarbons. 
This can eliminate a water wash 
step; resulting not only in water 
saving but a saving in chemicals 
as well. 

In most of the refining industry full 
advantage has not been taken of the 
possibilities of re-using water. 

One common example of water re- 
use is that of condensate return to 
boiler feed, resulting in heat savings 
and boiler-water treating costs. This 
double saving accounts for the fact 
that this is a rather common practice. 
Process design modifications 
that effect waste control 

Process Selection. Waste control 

blems are often the deciding 


ors when considering alternate 
processes; thus, waste control should 


be considered early in the develop- 
ment of a process. It is becoming 
common practice to require that any 
new process solve its own waste prob- 
lems. This means that waste disposal 
facilities must be included in the eco- 
nomics of the process. 

Many difficult waste disposal 
lems may be eliminated by the adop- 
tion of new processes that either 
eliminate or reduce the production of 
contaminants. Examples are: 

1. The elimination of acid treating 
of hydrocarbon streams by the adop- 
tion of Hydrofining. (AciJ treating of 
hydrocarbons resulted in the produc- 
tion of acid sludges and acid wash 
waters. The caustic neutralization of 
the acid treated hydrocarbons result- 
ed in the production of spent caustics 
containing organic acids or soaps, and 
wash water streams that contained 
some of the soaps. The acid sludges 
were commonly burned under boilers 
with the resultant SO, creating an air 
pollution problem. The spent caustics 
and alkaline wash waters were very 
difficult to di of, contributing a 
high oxygen y svete: to the effluent, 
and the soaps were bad emulsion 
formers. Not only can the production 
of these contaminants be eliminated 
by the Hydrofining process but in 
most cases a higher quality product is 
realized.) 

2. Elimination of acid treating of 
aromatics by installation of clay treat- 
ing facilities. (Aromatic hydrocarbons 
are quite commonly acid-treated to 


meet a quality specification. This 
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Figure 2. (Left) Typical air-cooled ex- 
changer installation. 

Figure 3. (Below) Typical electrical 
coalescer installation. 


operation produces an acid sludge 
w caustic neutralization 
in a spent caustic containing aro- 
matic sulfonate soaps. These soaps 
are good organic wetting agents and 
even traces of these materials in the 
effluent can result in the formation of 
large amounts of emulsions. Substitu- 
tion of high-temperature liquid-phase 
clay treating not only eliminates all 
of the above waste streams but 
produces a better quality product.) 

3. Substitution of continuous proc- 
esses for batch treating aids pollution 
control by eliminating peak discharges 
of wastes, and reduces the capacity 
needed for waste treatment. 

4. Use of processes that include 
regeneration of the chemicals used 
for sweetening, hydrogen sulfide re- 
moval, and mercaptan extraction will 
avoid or reduce the problems associ- 
ated with disposal of « caustic wastes. 

Product and Chemical Losses. 
Waste disposal problems may be re- 
duced by controlling the losses of 
product and chemicals by various 
process devices. Some examples are: 

1. Electrical Coalescers, which con- 
sist of a treating vessel ae 
electrodes that subject the treat 
hydrocarbons to a high-voltage direct- 
current field. Under the influence of 
this field, induced charges cause drop- 
lets to become attracted to one 


another, becoming coalesced into 
droplets of sufficiently large size to 
settle readily. The coalescers are used 
following acid treating, caustic treat- 

continued 
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ing, and water peg By eliminat- 
ing, or reducing, the chemical carry- 
over from a treating process the final 
water-wash step is either eliminated, 
or the wash water is reduced in 
chemical content. The chemical re- 
covered in the coalescer may be re- 


used, reducing the ical cost of 
the operation. 

In one an electrical co- 
alescer was i as a pollution 


control measure to reduce the amount 
of caustic needed to neutralize alkyl- 
ate from a sulfuric acid lation 
process. Better than 95% uction 
in acidity was effected, with a result- 
ant reduction in the amount of caustic 
necessary to neutralize the stream. A 
typical electrical coalescer installation 
is shown in Figure 3. 

2. Rock salt towers are sometimes 
used to remove traces of treating 
agent from hydrocarbon streams, thus 
eliminating need for water wash- 
ing 


3. Beds of steel or glass wool have 
been used to coalesce and remove 
traces of treating agent from light 
hydrocarbon streams. 


Recovery and utilization 

Procedures for waste reco and 
use vary from the installation of com- 

lex processing plants to simple col- 
ion and sale of the chemicals. 
Some typical examples of recovery and 
use are: 
Humble’s methods for handling spent 
caustics. Between 50 and 60 tons/day 
of NaOH are used in the various 
a processes at the Baytown Re- 
nery. Disposition of the t caus- 
pending upon the characteristics of 
the waste stream. 

1. Sulfide-Spent Caustic — For 
several years Humble collected and 
concentrated the sulfide-spent caustics 
for sale to an outside consumer. Fa- 
cilities for collecting these caustics 
have been im and expanded 
from time to time. A Buffalo-Vac 
single-stage evaporator has been in- 
stalled to concentrate the material col- 
lected. The gases and steam evolved 
from this unit are burned in a fume 
‘burner and discharged through a 150- 
foot stack to prevent air pollution. 

2. Spent Caustics Containing Or- 
ganic Acids — These tend to form 
emulsions in the sewer-separator sys- 
tem and contain oxygen-consuming 
materials. At the start of the effluent- 
improvement program these materials 
were discharged to the Effluent Floc- 
culation Unit, for neutralization and 
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clarification. Recently a stable market 
has been developed for these caustics 
and they are segregated and sold. 

8. Spent Caustics Containing Mer- 
captides — It is possible to regenerate 
mercaptan-spent caustics by air-oxidiz- 
ing the mercaptide to the disulfide, 
which can be separated. The caustic 
can then be re-used. 

4. Weak Caustic Streams—A num- 
ber of weak caustic streams are un- 
economical to concentrate or re-use. 
These streams are treated in the Efflu- 
ent Flocculation Unit previously de- 
scribed. 


1. Acid sludges may be a 
to produce dilute black acids of 30- 
60% H,SO, content. In some cases 
these acids are concentrated by evap- 
oration and fortified with SO,. 

2. Acid sludges and waste alkyla- 
tion acids can be decomposed in a 
sludge conversion and con- 
verted to fresh 98% acid. 

3. Acid waste streams are often sold 
to manufacturers of fertilizer. 
Hydrolysis of aluminum chloride and 
hydrocarbon complexes. These mate- 
rials which are used as catalysts in 
various treating processes are being 
hydrolyzed in a. refinery to form a 
solution of aluminum chloride and a 
hydrocarbon layer. The aluminum chlo- 
ride is used as a coagulant for waste 
water and the hydrocarbon layer is 
returned to the refinery for reproc- 
essing. One refinery has waste di 
sal facilities in the design stage which 
include the use of aluminum for a 
flocculating agent for treating waste 
water, an acid treatin a doy 
the floc sludge to recover i- 

to remove 


num for re-use. 
Water-softening sludges 

fluorides from wastes produced by HF 
alkylation. This type of sludge can 
also be used to neutralize acid waste 
waters, thus putting the sludge back 
into solution. 

Recovery of Oil. Slop oil is 
practiced by Whe 
chemical treatment of slop oil emul- 
sions can produce a satisfactory sepa- 
ration in many cases, the water layer 
is usually highly contaminated. To 
avoid this many refineries resolve slop 
oil emulsions mechanical means; 


recovery methods practiced: 

1, Oil recovery from sub-soil. Oil 
from leaks and spills may be trapped 
in the sub-soil formations and recov- 
ered by means of shallow wells. 

2. Make sampling lines on 
units into a recirculated system so 
sampling connection is very short, 
making it unnecessary to drain a long 


Treatment of waste streams at the 
source is one of the fundamental pre- 
cepts of in-plant treating. Typical are: 
Sour water strippers. A number of re- 
fineries have installed facilities to strip 
NH, and H,S from condensate waste 


methods: 
1. Neutralizing with flue gas. 
2. Neutralizing with acid wastes. 
3. One- stripping and oxidation 
woh of asl 
4. Injection into deep wells. 
5. Controlled discharge into waste 
stream. 
Waste waters containing phenols are 
sometimes charged to desalters, and 
have been used to control after-burn- 
ing in the ca tors of 
catalytic cracking units. Biological 
stabilization of these wastes is becom- 
ing a common practice. Trickling fil- 
ters, activated sludge, and biological 
oxidation in cooling towers have all 
been used to remove phenols from 
waste waters. 


Operation control 

Chan in operating procedure 
may materially reduce waste disposal 
problems. To be effective these con- 
trol practices must have the interest 
and support of management, process 
supervisors, and the operators. It is 
important that some specific group 
have control authority and _responsi- 
bility for the quality of the waste 
water that leaves the plant. This group 
should, with the aid of the laboratory, 
originate and maintain a complete rec- 
ord of data concerning sources, char- 
acteristics, and quantities of all wastes 
and waste-water streams. These data 


tant functions of this group is to 
maintain a continuous educational 
and training program for the oper- 
ators and management. 


Presented at the AJ.Ch.E. Annual 
Meeting in Cincinnati under the title, 
“Pollution Control in the Petroleum 
Industry by In-Plant Measures.” 
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line to get a representative sample. 
as glands. When the sump is it is 
‘ip pumped back to product lines. 
Local pretreatment 
or disposal 
| 3 water. The H,S evolved i 
| a. sludges and waste acids. These strippers, of many types, use 
ie air, steam, or natural gas. 
i Where spent caustic streams cannot 
- be sold they are sometimes disposed 
; o of by one or more of the followin 
1 
should be reported periodically. 
f . te to-date maps and plans of 
usually by pre-coat filters or cen- 
ee trifuges. There are several unique oil waste disposal facilities should be 


PROCESSES 


High temperature chlorination 


in a fluidized bed 


.... gets magnesium 
from olivine ore 


I. THe Cascape foothills about 
miles northeast of Mount Ver- 
non, Washin there exists a 
lenge to chemical and metallurgical 
engineers. This mass of high-grade 
dunite, or olivine, about ten miles long 
and three miles wide, makes up the 
Sisters Mountains from their base 
at approxima 2500-ft. elevation 
about 6500-ft. elevation. Chemical 
ses of numerous samples from 
this dunite body have shown a large 
part of it to have the following aver- 


Al,O,, MnO, CoO, NiO 
CaO 


SiO, 

Ignition 

The size of this olivine t and 
its extremely high MgO content have 
been the incentive for many attempts 
to treat it chemically for the recovery 
of both magnesium compounds and 
ma jum metal. Bengtson (1) in 
1955 reviewed the entire problem of 
magnesium extraction from olivine and 
concluded that chlorination at a tem- 
perature high enough to volatilize all 
magnesium chloride formed was the 
best approach to the problem from 
the standpoint of ultimate metal 


. A thermodynamic study 
pepe energy relationships for 
possible chlorination reactions: 


* Units are g. cal. and g. moles; tem- 
peratures are °Kelvin. AH,,,° is cal- 
culated for magnesium chloride in the 
crystalline rather than in the gaseous 
state. 


Mes ste) + 2CO + 2Cl, = 


te) + + 
1 


titati 

to reaction (8). The interest. 
ing consequence of this fact is the 
possibility of avoiding net formation 
of silicon tetrachloride in a chlorina- 
tion apparatus, and providing efficient 
solid-gas contact in the presence of an 
excess of unreacted silicate. 

Reactions (1) and (3) above were 
investigated experimentally using a 
small fixed bed with encouraging re- 
sults (1). Magnesium chloride was 


and silicon tetrachloride was passed 

gh a bed of olivine maintained 
at 1300°C. Subsequent examination 
of the particles disclosed the forma- 
tion of a s film of silica on the 
surface of the icles. Reaction (1) 
above was to chlorinate, remove, 
and condense up to 90% of the MgO- 
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FeO content of mineral as as 
—48 + 65 Tyler mesh, while - 
nating only 10% of the silica content. 
U inated silica was observed to 
form a loosely adherent layer of fine 
christobalite crystals on the surface of 
the particles as chlorination proceeded. 
Silica was observed not to chlorinate 
until very late in a given run, when 
presumably fresh mineral was not 
readily 
chlorination rates were as high as 
110 Ib. of metallic chlorides/hr./cu.ft. 
of bed volume through conversion of 
MgO-FeO as high as 65%. 

t was also concluded (1) that the 
rate-controlling factor in the chlorina- 
tion of magnesium silicate accordin 
fusion of gaseous reactants through 
the partially stagnant gas in the inter- 
stices of the silica residue. Either 
chlorine or carbon monoxide, depend- 
ing upon particular concentrations and 
iffusivities, could be considered as 
the limiting reactant. All other gases 
present were considered to be inert 
insofar as diffusion of the limiting re- 
actant was concerned. For this situa- 
tion the moles of limiting reactant A 
transferred unit time through the 
residue of thickness z, according 
to the following equation 


(P,,—P,;) 
N, = (4) 
was considered to approximate the 
chlorination rate. 
Objectives 


The observed high chlorination rate 
and the calculated high heat genera- 
continued 
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= —157,000; | 
= —82,500 | 
SiO, + 2Cl, + 2CO = 
+ 900, (2) 
AH soso = —82,300; 
= —16,300 
+ SiChig; = 
+ 2Si0,;¢; (3) 
= +28,270; 
age composition: AG = —54,500 
20 was therefore found to be not only 
feasible, but viru. 
; ally irreversible except in the case of 
silicon tetrachloride.* This substance, 
at equilibrium in the presence of mag- 
nesium silicate, would be almost é 


High-temp chlorination 
continued 


tion rate indicated that olivine chlori- 
nation might be an attractive means 
of manufacturing anhydrous magne- 
sium chloride, but the chlorination re- 
action is not an easy one to carry out 
on a large scale. The chlorination must 
be conducted above 1310°C.+ to in- 
sure complete volatilization of mag- 
nesium chloride: yet if the temperature 
at rises above about 
1450°C., fusion or partial fusion and 
agglomeration of the particles will oc- 
cur. Temperature gradients resulting 
in fusion of the bed would be ex- 
tremely difficult to avoid in any fine 
particle fixed bed more than a few 
inches in diameter and depth, because 
of the high heat generation per unit 
volume and the low effective thermal 
conductivity of such a bed. The use 
of a chlorine mass rate high enough 
to secure any reasonable production 
of magnesium chloride would also in- 
volve an unacceptably high pressure 
drop through any fine particle fixed 
bed. Even if chlorination in a fixed 
bed were possible, charging fresh sol- 
ids to such a bed removal of 


. spent residue would be difficult prob- 


lems because of the high temperature 
necessary for operation and pres- 
ence of poisonous, corrosive gases. 
The empl nt of fluidized-solids 
techniques (2) would offer a solution 
to the difficulties mentioned above if 
these techniques could be ae 
applied to olivine chlorination. Suc 
techniques are applied to metallic ox- 
ide chlorination industrially 
at the present time (3, 4, 5, 6), but 
the chlorides produced are relatively 
volatile and temperatures employed 
are much lower, generally below 
1000°C. No instance is known of the 
use of fluidized-solids techniques com- 
mercially in a silicate chlorination, or 
in production of a chloride under con- 
ditions such that the presence of liq- 
uid chloride and possible fusion of 
the particles would be limiting factors 
in selection of operating conditions. 
A laboratory program was therefore 
undertaken to determine whether flu- 
idized-solids techniques could be ap- 
plied to the chlorination of olivine. 


Equipment and materials 

The final chlorinator design is 
shown in Figure 1. The fluid-bed di- 
ameter was 30 mm. and the total 
chamber length was 175 mm. The 


+ Vapor pressure of MgCl, age as 
exceed 0.5 atm. at 1310°C. in = 
ance with Reaction (1). 
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use of a 75 g. sample of fresh olivine 
would give an actual bed depth of 
about 50 mm., leaving the remainder 
as a disengaging space. It was later 
discovered that a greater disengaging 
space would have ~ desirable after 
particle density had been reduced as 
a result of partial chlorination. A small 
cyclone separtor, also constructed of 
fused quartz, was hung in the disen- 
gaging space as shown in Figure 1 
when it became apparent that bed 
throwout would be a problem. This 
device was not effective as a cyclone, 
but it did materially reduce throwout 
by deflecting splashed solids back into 
the bed. Actual entrainment of solids 
was not a serious problem excepting 
at the highest conversion percentages. 
The chlorinator bed was originally 
constructed using a porous quartz di 
for a gas distribution plate as shown 
in Figure 1. A pressure drop through 
this disk of about 15 in. of water was 
experienced during use. This pressure 
drop tended to mask changes in the 
re drop through the fluid bed, 
which was only about 3 in. of water 
in normal operation. Subsequently, a 
chlorinator eee a conical base as 
shown was substituted. The holes 
through which gas entered were pro- 
tected from backflow of solids, by 
ridges of quartz, but backflow re- 
mained a problem with this chlorin- 
ator. Otherwise its operation was quite 
satisfactory; pressure drop through the 
empty reactor was less than 0.5 in. 
of water at 0.5 ft./sec. superficial gas 


velocity. 


Figure 1. All fused-quartz fluid bed 
chlorinator. 


It was desired that gas entering the 
fluid bed should be preheated almost 
to the bed temperature. The con- 
centric section of tubing shown in the 
figure allowed preheating of gases to 
within about 100°C. of the solids 
temperature at the time the gases 
entered the bed. 

The chlorinator was provided with 
a 40-mm. bore fused quartz envelope 
to lead exhaust gases down around 
the outside of the chlorinator and into 
the base. This effectively eliminated 
convection currents and permitted 
dropwise condensation of nearly all 
magnesium chloride and most of the 
iron chloride to droplets or crystals. 
Metal chloride fog formation was 
avoided by this method of cooling. 

Temperature measurement was by 
means of a Pt-PtRh couple contained 
in a well extunding 75-mm. down into 
the chlorinator disengaging space. 

The entire chlorinator was con- 
structed of transparent-grade fused 
quartz to minimize the devitrification 
problem. Experimental runs Nos. 19 to 
31 were conducted in a resistance 
furnace at temperatures up to 1300°C. 
with an atmosphere of air surrounding 
the chlorinator outer envelope. Devit- 
rification of only the outer surface of 
the envelope was quite severe durin 
this sisted necessitating renewal 
the envelope once and resulting in 
partial devitrification of the renewed 
envelope. Only a very thin film of 
devitri quartz formed on_ the 
surfaces of the chlorinator itself or 
upon the inner surface of the envelope 
during the period, provided carbon 
monoxide was always present at tem- 
peratures above 1100°C. All subse- 
quent runs were made in a graphite 
resistance furnace. Virtually no devit- 
rification of either the chlorinator or 
its envelope, with one notable excep- 
tion. occured during subsequent runs 
in this furnace even though the tem- 
perature of the quartz on several oc- 
casions reached 1340°C. The heating 
element of this furnace consisted of a 
length of 2.5 in. LD. graphite pipe 
cut into a 5-turn spiral having a pitch 
of 2.5 in., and having a 6-in. lead-in 
section on each end. The furnace was 

ted vertic with the upper 
end closed off and the casing eas 
tight. Nitrogen deoxidized over 
copper was supplied continually to 
the casing, the only exit for the nitro- 
gen being through the chlorinator 
entry port in the base of the furnace. 

Successful operation of the quartz 
= at temperatures where de- 
vitrification normally would be se- 
vere is ascribed to an inhibitory effect 
due to the presence of trace, or large 
quantities, of carbon monoxide. Sos- 
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man (7) describes instances where car- 
bon monoxide has been reported to 
inhibit devitrification, and some in- 
instances where the presence of carbon 
monoxide accelerated de- 
vitrification. No explanation for the 
observed inhibitory effect is offered. 

Following run No. 68 the graphite 
temperature equalizing sleeve which 
immediately surrounded the chlorina- 
tor envelope in operation was acci- 
dentally broken. A new sleeve was 
inadvertently turned from a piece of 
graphite that had been in an 
electric furnace for the preparation of 
borides. Following run No. 69 the 
chlorinator envelope disintegrated al- 
most into powder when the apparatus 
was cooled below the inversion tem- 
perature, although the chlorinator it- 
self was completely undamaged. The 
only explanation for the extreme de- 
vitrification was that a trace of boride 
tremendously catalyzed devitrification. 
A new sleeve was turned from uncon- 
taminated graphite with the result 
that only a moderate amount of de- 
vitrification occurre’ vn the following 
run. The amount of devitrification be- 
came less with each succeeding run, 

bly as the last traces of 

were disseminated from within the 
furnace, Sosman reports that boron 
trioxide will accelerate transformations 
in quartz from one form to another, 
but proposes no mechanism. 

No evidence of attack on any part 
of the fused quartz apparatus by 
chlorine was during the 


experimental program. Sawn edges re- 


mained ; the fritted disk was 
still usable after 25 hr. contact with 
chlorine-carbon monoxide mixtures 
above about 1000°C. 

During all experimental work the 
bed pressure drop was accepted as 
indicative of the quality of fluidiza- 
tion. For the bed depth and material 
used, it had been observed in pre- 
chlorination fluidization experiments 
that a pressure drop of about 3 in. 
of water having rapid fluctuations of 
not more than-+0.5 in. indicated good 
fluidization. During the chlorination 
experimental work it was observed 
that tapping or shaking the whole 
chlorinator assembly during a run 
seemed to improve the fluidization, 
and less residue was found lodged in 
the cyclone after runs which had been 
tap or shaken. A reproducible 
shaking motion was obtained through 
the use of an eccentric cam mounted 
on a rotating shaft. The motion of a 
cylinder inside which this cam rotated 
was transferred by means of an arm 
and pinions to the clamp which su 
ported the entire chlorinator assembly, 
thus imparting to it a sinusoidal re- 
ciprocating motion. 

Silicon tetrachloride in the exhaust 
= was instantly hydrolyzed by 

bbling through water and retained 
in the water as colloidal silicic acid. 
It was weighed as silica after evapora- 
tion of the water and ignition to con- 
stant weight. Silica so produced was 


99.97% volatile when treated with 
hydrofluoric acid. 
Olivine from the southern end of 


Figure 2. (left) Gas pocket rising through olivine A fluidized with helium at 
room temperature. (Right) Illustrating violent motion of solids as gas pocket 


leaves surface of bed. Exposure time 1/700 sec. 
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chlorination work. It had been reduced 


from boulders to % in. by a primary 
jaw crusher followed by a cone 
crusher, and from ¥% in. to —-28 Tyler 
mesh by means of crushing rolls. 

Two samples were prepared for 
chlorination from the —28 mesh rock. 
The first was prepared by washing 
with water in an attempt to remove 
all material finer than 270 Tyler mesh, 
after which all material not passing 
80 Tyler mesh was rejected. The re- 
sulting product was designated 
Olivine A. The second sample, desig- 
nated Olivine B, was treated in the 
same manner as the first excepting 
that removal of only —400 mesh ma- 
terial was nangiel. Screen analyses 
of the two final products and the 
starting material are as follows: 


Olivine Olivine Unwashed 
A B -80 
On Tyler 
100 mesh 27.8% 1.3 0.73 
) 5.3 2.57 
190 ..... 1463 78 
Pan .... 200 608 688 


Olivine A was used in all successful 
chlorination runs. It was found 
through use of the gas bility 
method of Lea and Nurse (8) to have 
a specific surface of 272 sq.cm./g. 
The particle of average area was 


found to have an equivalent — 
diameter of 66 tt 

250 Tyler i Mi ic exami- 
nation disclosed that not all extreme 
fines had been removed in the wash- 
ing process, but the material could be 
fluidized easily at velocities such 
that complete solids circulation was 
obtained without appreciable elutria- 
tion of solids. 

The equivalent spherical diameter 
of the average Olivine B particle was 
found to be 25 ». Olivine B was not 
used in any successful chlorination 
runs because no way could be found 
to avoid loss of fluidity shortly after 
commencement of chlorination when 
using this material. 


Experimental observations 


Preliminary Fluidization Studies. 
Extensive prechlorination fluidization 
tests were run at room temperature 
on the laboratory bench in order to 
observe, visually, the nature of the 
fluidization obtained at various gas 
velocities. Helium was used in these 
trials because operties most 
closely ap ol the properties 


estimated for the chlorinating gas at 

1300° C. 
It was found that limited fluidiza- 
continued 
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continued 
tion occurred in beds of both Olivines 


A and B at superficial gas velocities as 
low as 0.25 the calculated 
velocity for ient fluidization was 
fluidization is used because solids cir- 
at velocity. Lar 

licles tended to concentrate near the 
bottom of the bed and small ones 
near the t It was necessary to 
fluidize Olivine A at about 0.4 ft./sec. 
before solids circulation was 

to avoid particle segregation. 

Motion pictures exposed at 64 
frames/sec. and stills exposed at 
1/700 sec. were made of the bed dur- 
ing these tests. The motion pictures 
showed a which has 
been reported and described 
times in the literature: cracls | 
ros + of 0.4 ft./sec. or above, a 
sizable fraction of the gas a 
the form of irregular areas of low- 
solids concentration roughly analogous 
to bubbles in a liquid-gas system. 
These “bubbles” appe: to be con- 
stantly changing form as the result of 
streams and clumps of — rainin 
down through them. A 
one such “bubble” within the and 


either raining down through the 
spaces or present along their irregular 
boundaries. 

An unknown, but probably small, 
g the top of 
the bed would be carried back to- 
wards the base of the bed in associa- 
tion with solids in tr . Down- 
ward transported solids and gas might 
re-enter the upward flowing stream at 
any point due to turbulence and in- 
crease in the size of the bubbles as 
they rise upward through the bed. 

This con of fluidization me- 
chanics therefore involves complete 
and rapid backmixing of solids, but 
ay limited backmixing of gas. It is 

rtial agreement with the concept 
of uidization mechanics presented by 
Benenati (2) and others. Experimental 
evidence supports this concept, as it 
was possible to remove all detectable 
traces of chlorine in a single 
through the bed from entering 
rinating gas mixtures containing as 


high as 18% chlorine. 
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% Conversion MgO-FeO 


ing chlorination with respect to 
maintenance of fluidization in the bed 
other than selection of the correct gas 
velocity and the use of a sufficiently 
high temperature (1310°C.) to insure 
the absence of liquid chlorides. It 
was expected that the prese:ice of 
liquid chlorides could be avoided at 
lower temperatures when chlorinating 
fresh mineral because of the large 
fraction of chlorine forming more 
volatile ferrous chloride when fresh 


80 100 


% Conversion SiOe 


of metal oxides from mineral of the 


analysis given previously should result 
in no mineral fusion below 1500°C. 
This was concluded from the work of 
Bowen and Schairer (9). vin. ge 
temperature limitation appeared to 

ae lem. Contrary to ex- 


rinator assembly, which in turn was 
slowly raised into position within the 


olivine is first chlorinated. Removal furnace. The sample was fluidized 
30 MgCi2-FeCi2 
2 1.6 SiO2 
1250°C 
Chlorinotor 
900°C 
30Ci2 
Chloride 70 CO 
1.6 SiO. 
Condenser 10CO 
1250°C 
30C02 Chiorinator 
Figure 4. Hypotheti- 30 MgClo-FeCia 
cal continuous coun- (liquid) 
tercurrent chlorinator 
employing _ chloride 60 Clg | 3.2 MgO-FeO 
condenser. 40 CO 316 SiO2 
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Chlorination Runs Prior to Run No. 
ee another photograph of one bursting 4]. It was not anticipated that any 
Ls ~ the top of the bed appear in Figure difficulties would be encountered dur- 
5. It appeared that chlorinating 
"ae mineral largely in the form of 
es spaces of low-solids density. Gas 
within these would be turbu- agglomeration was encountered in 
lent with solids-gas contact oc- runs. 
F ene | curring between the gas and solids Run No. 19 was the first run of the 
eee present work. A 50.00 g. sample of 
ee olivine was placed within the chlo- 


in the chlorinator shortly after chlo- 
rination had begun. 

Bed contents were found to contain 
only 0.028% soluble chlorides, an 
amount which should have been in- 
sufficient to cause sticking. Lumps of 
bed residue did not disintegrate even 
when soaked for several days in 
water, which they surely would have, 
had the stiching boon duo to magne. 
sium chloride. Mi ic examina- 
tion showed no discernible alteration 
of the olivine crystals or rounding of 
sharp, angular = such as would 
have occurred had the grains been 
raised to the temperature of incipient 
fusion. 

Following run No. 19 a whole 
series of runs was made in attempting 
to find conditions whereby fluidization 
could be maintained during chlorina- 
tion. Accuracy of temperature meas- 
urement was iawn 
cone tests run on Olivine A proved 
that its refractory qualities were as 

irer. The use of dilute gas mix- 
tures was tried, as was chlorination 
coke particles and Ottawa sand. None 
of the runs were successful and all 
showed the same history—a high 
initial chlorination rate which dropped 
nearly to zero within one minute. The 


i 


a single 
from Equations (1), (2), 
available magnesium oxide was 

y removed from the walls of the 
1 by chlorination. 
It was not until run No. 30 that the 


true cause of failure to maintain 
fluidization was discovered. Run No. 


raised into the furnace. All went 
until the temperature of the furnace 
= 1150°C.; at this point the 
pressure-drop increased sev- 
eral inches of water and then ruldecly 
fell to a low value, indicating that 
the bed had frozen and that a single 
t channel had been 
through it. The chlorinator assembly 
was lowered from the furnace without 
turning off the fluidizing gas and sud- 
denly, after the bed had rapidly 
cooled to a red heat, the frozen bed 
broke up and normal fluidization re- 
sumed. chlorinator assembly was 
promptly raised once more into the 
, with the result that loss of 
fluidization again occurred at about 
1150°C. U removing the chlori- 
nator assembly and allowing it to cool 
to a red heat, normal ization 
resumed. This was repeated 
a total of four times with the same 
result each time. 

Subsequent examination of the 
charge showed some small particles of 
olivine clinging to each other and 
also to the relatively , rounded 
Ottawa sand grains. No rine ever 
entered the chlorinator during this 
run, and the conclusion was inescap- 
able that loss of fluidization on 
vious runs was due to the thin film 
of silica residue formed after initial 
chlorination. This silica must have 
reacted with unchlorinated olivine to 
produce some softening and stickiness, 
refractory of the mineral 
notwithstanding. The softening appar- 
ently began about 1100°C. The reason 
for the partial breakup of the agglom- 
eration at about 800°C. was of no 
concern, although the breakup could 
easily have been due to stress re- 
sulting from quartz crystalline inver- 
sion. 


A technique was deve which 
made maintenance of tion 
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during chlorination using 
. Gas containing not more 


te 
than about 6 mole-% chlorine was in- 
troduced into a bed of fresh mineral 
at a temperature of 900°C. After 
chlorination of only about 6% of the 
total MgO-FeO content of the olivine, 
sufficient residue was t on the 


surface of the particles to permit 
raising their temperature to 1300°C. 
without agglomeration occurring with- 
in the fluid bed. This technique was 
not successful with Olivine B, so 
attempts to use Olivine B were aban- 


Chlorination Runs Subsequent to 
Run 41. Data for chlorination runs 
42 to 75 are shown in Table 1; con- 
versions obtained are plotted in 
Figure 3. Gas compositions for the 
various runs, with the exceptions of 
runs 42, 43, and 75 were c m on 
the assumption that chlorination ide- 
ally would proceed countercurrently 
according to the scheme of Figure 4. 
At one instant of time during each 
run, gas and mineral compositions cor- 
responded to the compostions at some 
point in this hypothetical chlorinator, 
excepting that carbon dioxide was 
substituted for the gaseous magnesium 
chloride which would be present in 
the chlorinator as visualized. This 
scheme was used in the hope that 
numerical values of the factor A/z 
of Equation (4) would be obtained 
which might be useful in assessing 
the applicability of fluidized solids 
techniques to large-scale chlorination 
of olivine. It was realized that sub- 
stitution of carbon dioxide for gaseous 
magnesium chloride was not com- 


pletely satisfactory for evaluating 
A/z, but it was a practical solution to 
the problem. 


The term A/RTz in Equation (4), 
designated as M in Table 1, was for 
convenience evaluated instead of the 
term A/z. This evaluation was made 
assuming the chlorination rate calcu- 
lated from residue analyses before and 
after each run to be equivalent to 
diffusion rate N, of Equation (4). 
The partial of the limiting 
reactant at he fresh mineral-residue 
interface was assumed to be zero. 
The limiting reactant was carbon 
monoxide in some runs and chlorine 
in others. An arithmetic mean partial 

P,, of the limiting reactant 
was calculated from partial pressures 
in the chlorinating and exhaust gases. 
Gas diffusivities required were calcu- 
lated for gas pairs at 1320°C. ning 
the met of Hirschfelder, Bird, 
Spotz (10). Diffusivity of the limiting 
reactant in the chlorinatin 
gas was then calculated a the meth 

continued 
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with carbon movoride, unt te tr, 
with carbon monoxide, until the tem- 
perature reached 1300°C. At this chlorinating gas passed upward 
sag chlorine was introduced and 

rates adjusted to give an equi- { 
molal chlorine-carbon monoxide mix- 
ture at a superficial gas velocity of 0.4 
ft./sec. based on the 
temperature of 1300°C. 
The rate of magnesium chloride 
the first few moments 
—small droplets of incandescent mag- 30 was made using equal parts by 
nesium chloride were observed to rain weight of -80 -+- 100 Tyler mesh Ot- 
down into the base of the chlorinator. tawa sand and washed residue from doned. 
After the first few moments, however, run No. 29. A limited amount of con- 
the rate of chloride production version had been obtained in run No. 
dropped almost to zero, as was ob- 29, made at 900°C. using dilute 
served from the rate of chloride chlorinuting gas. 
accumulation in the base of the chlo- The bed was fluidized with carbon 
rinator, and hydrolysis of silicon tetra- dioxide and the chlorinator assembly 
chloride was observed in the bubbler. 
Disassembly of the chlorinator 
showed the olivine to be adhering to 
the sides of the bed, with a central 
hole extending down to the porous 
quartz plate. The appearance was al- 7 
most as if gas had been blown through : 
a thick ae batter until the batter 
suddenly hardened. Individual grains 
of olivine were still to be perceived 
in the bed, and the cooled mass could 
be broken up into the origi i- 
cles by a but hed 
caused the particles to adhere together 


continued 


of Wilke (11). Gas diffusivities at 
1315°C. were calculated to be ap- 
proximately 20-fold their values at 
room temperature. Values of M could 
not be obtained in some instances 
where analytical data were incom- 
plete, or a er) a mean value of P,, 
could not be calculated because the 
concentration of the limiting reactant 
was found to be zero in the chlorin- 
ator exhaust gas. 

A detailed discussion of methods 
used in obtaining analytical data 
found in, or inent to, Table 1 has 
been omi for the sake of brevity, 
but may be found elsewhere (12). 
Residue analyses were made by stand- 
ard methods and corrected for chlori- 
nation of silica before calculation of 
conversion, which was calculated on 
a cumulative basis. The weight of 
silica in the analyzed dry residue, and 
the weight of silica recovered from 
the bubbler after each run, were used 
in calculating the chlorination of silica 
and correcting for it. Both the chlori- 
nator supply and exhaust gases were 
analyzed for chlorine using ultra-vio- 
let methods. The percentage of carbon 
monoxide in the exhaust gas, where 
required, was calculated from annly- 
ses for chlorine assuming the stoic hi- 
ometry of Reaction (1). 

Residue Characteristics. A major 
aim of the experimental work was to 
study the residue characteristics as 
chlorination proceeded—if the rough 
surface of the residue caused exces- 
sive friction between the particles, or 
if the residue broke away from the 
mineral particles as fast as it was 
formed, use of fluidized solids tech- 
niques in carrying out the chlorina- 
tion would be less attractive. 

The properties of the olivine, inso- 
far as fluidization was concerned, 
seemed actually to improve slightly 
with increasing conversion. This wo 
be e ted a decrease in par- 
ticle density. No quantitative study 
was made of fluidization properties 
as a function of conversion, but vis- 


* 
1004 


% Conversion, Mg0-Fe0 
Figure 5. Bulk density of olivine A 
vs. MgO-FeO conversion. 
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Figure 6. Ease of gas 
diffusion through silica 
residue film vs. total 
chlorination time. 


ual observation of residues fluidized 
with helium at room temperatures 
showed that fluidization was extremely 
smooth, relative to fresh olivine. 

Some of the fines were observed 
under these circumstances to be ag 
—— into larger icles whic 

id not elutriate from bed. At the 
chlorination temperature, however, 
agitation of the bed with the shaker 
was sometimes to obtain 
good fluidization, or even any fluidi- 
zation at all. It is believed that most 
of the difficulties at the chlorination 
temperature arose from the presence 
of small amounts of liquid chloride 
rather than from roughness of the 

articles. Different electrostatic con- 
itions may also have been partially 
responsible. 

In the chlorinator, fines tended to 
elutriate from the bed as increasing 
conversion reduced their density. Elu- 
triation of partly converted fines be- 
came troublesome above 50% metal 
oxide conversion. Screen 
made on several residues showed that 
fines elutriated were originally present 
in the feed; fines were not generated 
by the breaking away of residue from 
parent particles. Chemical analysis of 
elutriated material provided confirma- 
tion of this finding. 

The bulk density of Olivine A is 
plotted as a function of metal oxide 
conversion in Figure 5. Scatter in the 
values is attributed to nonuniform 
packing of the particles between one 
density determination and the next. 

The chlorination residues did have 
two characteristics at room tempera- 
ture which became more troublesome 
as chlorination proceeded. The resi- 
dues were not readily wetted by pure 
water; pouring water into a ish con- 
taining residue would result in float- 
ing powder and bubbles containin 
dry powder. The addition of a sm 
amount of wetting agent, or a some- 
what greater quantity of hydrofluoric 
acid, greatly facilitated wetting the 
particles. 

The ease with which residue parti- 
cies accumulated electrostatic charges 
increased rapidly with conversion. 
Residues of 60% and higher conver- 
sion were almost unmanageable at 


and 


electrical 
charges may have been a factor in 
the increased elutriation of partly 
converted fines observed during chlo- 
rination of these residues. At room 
temperature, screening or even pour- 
ing the residue from one vessel to an- 


room temperature, 


became almost impossible. Par- 
ticles would stick to ei metal or 
glass surfaces and would fly into 
space. Attempts to brush them would 
result in their flying through space to 
the reverse side of the ace, where 
again they would adhere. 

Product Chloride Characteristics. 
Magnesium chloride was generally ob- 
served to condense dropwise in the 
lower of the heated section of 
the inator. It would then run a 
short distance down the wall of the 
envelope until it would arrive in a 
cooler zone where freezing would oc- 
cur. Chloride so produced was found 
on analysis to contain at little as 0.29% 
ferrous chloride, about what would be 
predicted if solutions of ferrous chlo- 
ride in magnesium chloride were 
ideal. Ferrari and Baroni (13) report 
that such solutions are ideal. 

Iron invariably formed ferrous chlo- 
ride rather than ferric chloride. A 
slightly ter ion of it was 
formed chlerinatin fresh min- 
eral than was formed o ise, but 
a large of magnesium chlo- 
ride was always found in the product 
chloride. The small percentage of iron 
chloride in the exhaust gas resulted in 
the gas usually cooling below the 
melting point of ferrous chloride be- 
fore the dew point with respect to it 
was reached. A considerable t- 
age of the ferrous chloride fore 
formed an extremely fine powder, 
some of which had to be removed 
from the exhaust gas by means of an 
electrostatic precipitator. 


Discussion 

The results as plotted in Figure 3 
were apparently contradictory. Series 
H yielded a final conversion of only 
15%. Less than 50% of the chlorine in 
the 8% gas supplied during run 43 
of Series H was at an 
MgO-FeO conversion of 15%, 
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Table 1. Data for chlorination runs, 42 through 75 


Chlerination 
Chlorinatine Gas time, Minutes Conversion Analytical Date 


£CO At giver Total Gas £ Avg.Rate Avg.Rate Res Residue £ 
anc. Velocity? °C in Si0, Density’ MgO S102 Bubbler 


43.6 ” ” 0.3 1223 0,6 00249 00955 «(1.49 48.7 0.20 
122 %.2 15.0 2.9 -00105 00054 -00277 4.2 0.$1 
to presence of Liquid chlorise. 
15.0 
33.5 9 
Discardet due to Poor Fluidisation 


0.5 ».9 
61 1250 30.9 


47.0 
0 


&@ ¥F 


51.8 #66 


0.5 #65 
#1 


60.0 #68 
53.0 #69 
48.2 #70 


61 
62 
63 
bu 
65 
65 
68 


44.8 #71 
42.9 #72 
"0.0 


SBS Seep 


7S 56.0 #7% 


Notes for Table 1 


* The first number indicates grams of residue used as feed ture, based on the cross-sectional area of the empty bed. 
in the given run. The second number indicates the run + End of the run; most solids elutriation occurred shortly 
from which the residue was derived. The first number indi- after the start of a run. 
cates grams of fresh mineral used as feed when no second ¢ Units grams chlorine per minute per gram silica in the 
number is shown. fluid bed. 

* feet per second at one atmosphere and the run tempera- > Bulk density loosely packed, gms./ce. 
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16.0 6,0 
13.2 
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1.0 60.0 30 3% 0.4 1900 32.0 48.3 26.5 00232 00067 .00259 45.9 1.50 52.5 0.27 
C 16.0 8.0 373 1900 29.2 54.0 29.3 .00177 1.20 0.7% 
C $4.0 34.0 12.0 W2 5645 -00050 0.95 1443 
C 28.0 2%.0 1.60 53.8 0,62 
c 60.0 0.0 0.0 O.4 190 21.86 54.8 399.8 8.00064 -00014 45.1 1.8 $3.0 0.73 
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rine concentration series, yielded 66% 
metal oxide conversion at a silica con- 


version of only 5.7%. Series F and G, 
in which the supply- con- 
centrations were mt less for a 


tion and low total chlorination ates 
at a much lower MgO-FeO conver- 
sion level than Series A, B, or D. The 
MgO-FeO conversion level at which 
silica chlorination began, and the total 
chlorination rate, were hi for the 
Series F and G than were for 
Series H. Series C that once 
silica conversion had occurred in 
ay. the employment of high 

orine concentrations would not alter 
substantially either the ratio of MgO- 
FeO conversion to silica conversion or 
the total chlorination rate. 

A quantitative com 
rination rates made 
term M ys, total c 


(Figure 6) ed a 
the various results described above. 
Microscopic examination of the resi- 
dues lent further support to the 
hypothesis. 

The value of M varied from run 

as the of chan 

alue of z. or 

th len to 
diffusion, function 
the actual residue thickness fe" the 
porosity of the residue with respect to 
mass transfer by ay diffusion. 

Values of M 
are somewhat scattered, which may 
be attributed to a number of factors. 
Carbon monoxide concentrations were 
not measured analytically but had to 
be calculated indirectly. General ex- 

imental error, and certainly abso- 
ute variation in the values of M, 
would contribute to the uncertainty 
of the values. Values of M could not 
be calculated for runs No. 66 and 67 
because the concentration of carbon 
monoxide, the limiting reactant, be- 
came zero at some me Banas point in 
the bed. The value of M for these 
runs must have been very large, or 
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Figure 7. Photomicrograph of thin sec- 
tions of residue from run 67 (short 


chiorination time). Residue layer 
approx. 0.01 mm. thick, magnification 
1000 diameters. 


Figure 9. Photomicrograph of whole 
particles, residue from run 67. Magni- 
fication 480 diameters. 


this would not have occurred. 

The important point is that values 
of M were observed to decrease 
sharply, independently of all variables 
other than time, until the total chlo- 
rination time reached about 120 min. 
M was not a function of silica residue 
thickness resulting from conversion. 
For example, the actual thickness of 
the residue layer was much less for 
run 58 than for run 67, as a result of 
silica chlorination. This was deter- 
mined by chemical analysis and con- 
firmed microscopic examination, 
yet the value of M for run 67 was 


Figure 8. Photomicrograph of thin sec- 
tions of residue from run 73 (long 
chlorination time). Magnification 1000 
diameters. 


Figure 10. Photomicrograph of whole 
particles, residue from run 73. Magni- 
fication 480 diameters. 


much higher than for run 58. The 
value of M was also demonstrated not 
to be a function of chlorine concen- 
tration; some of the lowest values of 
M calculated were those for Series C. 
Gas concentrations used in some of 
the runs of Series C were as high as 
those employed in Series B. Series H 
showed that M was not a function of 
metal oxide conversion. 

The explanation for a large varia- 
tion in silica residue ies as a 
function of time alone must involve 
some basic change in the nature of 
the silica residue. Sosman (7) states 
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100% of the chlorine was consumed 4 
the initial period, achieved an MgO- >. a 
version of only 7%, whereas Series D | 
only at the expense of 25% silica con- ig 
tion rate. Series A, another high chlo- 3 29 
A, B, or D, but greater than in Series 
— 


that cristobalite is a form of quartz 
which is metastable at 1320°C. but 
which nearly always appears when 
vitreous quartz or quartz of some crys- 
talline form other than tridymite, is 
maintained at temperatures above 
870° but below 1470°C. The forma- 
tion of reasonably com stals of 
cristobalite on a olivine 
particles from quartz of fibrous struc- 
ture would represent a basic change 
in the nature of sone residue. Crystal- 


lization might proceed idly once 
it began, and would be a 2 of 
time. If the were com 


and prevented access of the chlorinat- 
ing gas to the unreacted le, the 
low values of M and ch tion of 
silica wouk: be explained. Also, once 
a relatively impermeable coating had 
been established, the chlorination rate 
could become so small that the coat- 
ing would be maintained crystal- 
liestion of silica residue A, 4. as it 
was formed regardless of the chlori- 
— gas concentration employed. 
7 and 8 are 

pap of thin sections of residue 

runs 67 and 73. The thin sec- 
tions were made by embedding some 
of the residue particles in Ca bal- 
sam, then sawing and polishing one 
side of the hardened balsam. The pol- 
ished surface was cemented to a g 
slide and another cut made through 
the balsam to leave a section, when 
polished, 0.01 mm. thick cemented 
to the glass. The end result is a cross- 
sectional view of the silica residue 
layer made by the cutting away of 
the top and bottom of some particles. 
Figures 9 and 10 are . photomicro- 
graphs of whole unaltered mineral 
residue particles of the same two 
runs. These two runs are indicative 
of what was seen on microscopic ex- 
amination of mineral residues from 
all the runs. They were chosen for 
illustration because they represent ex- 
tremes in both the value of M and 
of total chlorination time. 

The silica layer on the particles of 
run 67 is seen to consist of a large 
number of extremely fine microlites, 
the arrangement of which on the sur- 
face of particles shows a faintly 
fibrous structure with axes of the fi- 
bers arranged 
surface of 
on many 
found to be approximately 0.01 mm. 
in depth. The silica layer on the par- 
ticles of run 73, in contrast, was much 
thinner and the microlites were much 
larger. 

A careful check of proper- 
silica layer on the mineral residue 
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Editor's note: In this commentary, 
the author makes reference to fig- 
ures in the article “High Temper- 
ature Chlorination in a Fluidized 
Bed” by Johanson & Bengtson. 


Sonsrnas it is possible to develop 
the chlorination mechanism from data 
taken to locate operating conditions 
for a process. This appears to be the 
case with olivine chlorination. Exam- 
~—r of chlorination residues is very 
particularly when coupled 
waked data showing the chlorination 
history of the residue observed. 
Excellent phototsicrographs are 
available. Johanson & Bengtson’s Fig- 
ure 7 shows a clearly defined boun- 
dary between unchlorinated and chlo- 
rinated material. Figure 9 shows the 
same effect, but not in a thin section. 
There is no diffusion of the dark com- 
ponent to the surface to be chlori- 
nated, and the MgO-FeO remains in 
the lattice until the chlorine and the 
reducing agent attack it. The path of 
the attacking gases extends through 
an increasing depth of unchlorinated 
silica to reach the receding olivine 


. The residue of Figure 9 
was chlorinated 104 min. 

Figure 8 shows a particle that has 
been under chlorination for a lon 
period of time (465 min.). One voll 
expect to find a large outer zone sur- 
rounding the unchlorinated olivine. 
This is not the case. The dark barrier 
could be interpreted as a zone which 
had formed barring chlorination of 
the interior, but a more likely expla- 
nation would be that chlorination con- 
ditions existed which caused SiO, to 
chlorinate at a rate sufficient to dis- 
appear as the olivine interface moved 
inwards. This would give the appear- 
ance of a thin exterior zone. Removal 
of SiO, in this case was probably by 
chlorination and by abrasion of the 
remaining partially chlorinated SiO, 
structure. 

Upon chlorination, olivine under- 
goes a marked density decrease. This 
is illustrated by Figure 5. If there 
were no collapse of the structure, re- 
moval of the MgO-FeO should de- 
crease the bulk density to 0.7 g./cc. 


Were the lattice to recrystallize as a 
dense SiO,, a bulk density of about 
1.1 g./ce. would be observed. 

One notes that runs with minimum 
SiO, removal and extensive MgO- 
FeO removal show a bulk density of 

continued top of next page 


Figures A and B. Olivine chlorination with high Ci,/CO ratio. 
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REMAINING 


% REMAINING 


Figures F and G. Olivine chlorination with low Ci,/CO ratio. 


Olivine Chlorination 
continued from page 57, col. 3 


about 0.75 (Run 58). The scatter of 
the points makes it difficult to extra- 
polate, but the residue bulk density 
— to be well below the value 
1.1 at 100% MgO-FeO removal. 
Upon examining the conversion 
data of runs A, B, D, F and G (Fig- 
ure 3), and replotted as log % remain- 
ing vs. time, (Figures A, B, D, F, 
and G), two types of chlorination are 
evident. Each has two runs sup- 
porting it. In all runs the SiO, re- 
moval has a steady rate and i 
to chlorinate only after a time delay. 
Considering first the data at 
1300°C., we note that where the Cl, 
partial pressure is low and CO par- 
tial pressure high, the SiO, chlorina- 
tion rate is high with a slope nearly 
parallel to the MgO-FeO slope. Where 
the Cl, and CO are about equal, or 
the Cl, larger, the SiO, rate is far 
smaller than that of the MgO-FeO. 
In view of the large thermody- 


namic difference between chlorination 


of MgO and SiO,, it is not surprising 
to find the SiO, rate strongly influ- 
enced by the reducing condition pres- 
ent in the bed. 

Where the temperature is lowered 
to 1250°C, the SiO, chlorination rate 
becomes negligible. Run D shows the 
relation between the chlorination 
rates. The MgO-FeO rate is affected, 
but not nearly so much as the SiO, 
rate. Thus to remove MgO-FeO se- 
lectively, both temperature and CO 


T 


| 
1250° 
MINUTES 
Figure D. Olivine chlorination at 


1250°C. 


concentration should be lowered. 

Semilog plotting of chlorination 
data is frequently found to yield a 
straight line for materials, and 
also for materials with receding in- 
ternal boundaries at which chlorina- 
tion is occurring. Runs D, F and G 
contain sufficient data to test this 
relationship. 

Conclusions 

1. Selective chlorination of MgO- 
FeO from olivine is possible with 
control of the Cl,/CO ratio and tem- 

ature. For a Cl,/CO ratio exceed- 
ing 1.0 at 1300°C. MgO-FeO will be 
stripped out, below Cl,/CO = 0.33 
these materials chlorinate together. 

2. Lowering the chlorination tem- 
perature affects the SiO, chlorination 
rate more than the MgO rate. 

8. No barrier to MgO-FeO chlo- 
rination appears as chlorination pro- 
ceeds. Chlorination ratios of MgO- 
FeO are 2.3%,'‘min. at 1300°C. and 
0.73/min. at 1250°C. These rates are 
constant for removal of at least 2/3 
of the MgO-FeO contained. 


High-Temp Chlorination 
continued from page 57, col. 1 


particles of both runs was comprised 
of cristobalite. X-ray diffraction stud- 
ies confirmed this finding, and more 
important, indicated the absence of 
any unsuspected compounds. 

it is believed that the large de- 
crease in metal oxide chlorination rate 
observed after about 120 min. total 
mineral chlorination time was due to 
recrystallization occurring in the silica 
layer accumulating on the particles 
as chlorination proceeded. The fibrous, 
porous, finely crystalline structure de- 
veloped initially was apparently re- 
placed by a coarser crystal structure. 
The latter im a much greater 
resistance to diffusion of chlori- 
nating gas to the silica residue-unreé- 
acted particle interface. The result 
was a greatly decreased metal oxide 
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chlorination rate and net chlorination 
of silica, according to Reaction (2), 
since Reaction (3), could not take 
place due to the nonavailability ot 
magnesium silicate. 
ACKNOWLEDGMENT 

This project was supported in part 
by a Research Assistantship granted 
by the Engineering Experiment Sta- 
tion, University of Washington. 

The authors are indebted to H. A. 
Coombs, Department of Geology and 
Hal Kelly, U. S. Bureau of Mines, 
University of Washington campus, for 
aid in microscopic thin-section prep- 
aration. J. I. Mueller of the School am 
Mineral Engineering, University o 
Washington, aided in X-ray diffrac- 
tion analysis. 

LITERATURE CITED 


1. Bengtson, K. B., M.S. Thesis, University 
of Washington (1955). 


2. Benanati, R. F. Chap. I “Fluidization,” 
D. F. Othmer, Ed. Reinhold. New York 
(1956). 

3. Ferguson, R. P., U.S. Patent 2,446,221 
(1948). 

4. Belchetz, A., U.S. Patent 2,486,912 (1949). 

5. Kinney, R. M., U.S. Patent 2,701,179 
(1955). 

. Krehma, IL. J., U.S. Patent 2,701,180 
(1955). 


7. Sosman, R. B., The Properties of Silica, 
ACS Monograph No. 37, Chem. Catalogue 
Co. New York (1927). 

8. Lea, F. A., and R. W. Nurse, Trans. 
Instn. Chem. Engrs. Supplement, Sympo- 
sium on Particle-Size Analysis 25, 47 
(1947). 

9. Bowen, N. L. and J. F. Schairer, Am. J. 
Sei., 29, 151 (1935). 

10. Hirschfelder, J. O., R. B. Bird, and E. L. 
Spotz, J. Chem. Phys. 16, 968 (1948). 

11. Wilke, C. R., Chem. Eng. Progr. 46, 95 


(1950). 
Bengtson, K. B., Ph.D. Thesis, University 
of Washington (1957). 

18. Ferrari, A., and A. Baroni, Atti. accad. 

Lincei 8, 306-9 (1928). 

Presented at A.I.Ch.E. Meeting, Salt 
Lake City, Utah, under the title, 
“Chlorination of Olivine Employing 
Fluidized Solids Techniques.” 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 3) 


MINUTES 
| 
| 


PROCESSES 


With world energy 
requirements ex- 
pected to be six times 
as great by 2010, 
the complex en- 
gineering involved 
in extracting shale 
oil is a vital study 

for chemical 
engineers. 


Ix Terms of Union's objectives for an 
intensive shale program, three areas 
were of major interest: the first in- 
volved the development and demon- 
stration of a practical method for ex- 
tracting hydrocarbons from oil shale 
rock, on a commercially significant 
scale. The second was concerned with 
the development and demonstration of 
a manufacturing procedure for con- 
verting raw shale oil into finished 
petroleum products. In the third, the 
company was seeking to provide engi- 
neering and design which 
capital uirements an atin 
came of ry oil facility oa be 
reliably estimated. 

In view of generally predicted 
increases in all our requirements for 
iquid hydrocarbons, matters to be 
Saal ae (1) what is happening 
to the cost of recovering this energy 
source by conventional techniques; 
and (2) the sources of liquid hydro- 
carbons which are available to us. The 
cost of recovering liquid hydrocarbons 
by seoouaaneell techniques is, of 
course, increasing. One example of 
these mounting costs is shown by the 
increase in record well depths between 
8,000 ft. in 1928 22,000 ft. 
in 1956. In 1859, Colonel Drake 
achieved the first commercial produc- 
tion of oil, at a depth of less than 
70 feet. During 1957, the average 


Shale 


oll 


...how soon? 


Fred L. Hartley 


depth of the wells drilled in the 
United States was over 4,000 feet. 
These greater depths involve in- 
creases in cost to the producer, which, 
of course, must be passed along into 
the marketplace. 

One domestic solution to our ener 
uirements would be, of course, 
-scale harnessing of the tremendous 

potential of our oil shale reserves, to 
augment conventional domestic pro- 
duction. Figure 1 compares U.S. and 
Free World, proved petroleum re- 
serves, as of December 31, 1957, and 
the most recent U. S. Geological 
Survey estimate of shale oil reserves 
contained in what is known as the 
“Green River Formation”. Shale oil 
reserves of 1.1 trillion barrels are 
based on 75 percent rock recovery, 
experienced in the most practical 
mining scheme to date. Other areas in 
the world that are known to contain 
shale oil reserves, of varying quality, 
are shown in Figure 2. At the 

t time, shale oil industries exist 
in Sweden, Spain, and Estonia. In this 
connection, a recent announcement 
from Estonia indicated greatly in- 
creased shale oil production for use, 
in this case, as boiler fuel in a large 
power plant installation. 

From the standpoint of marketing 

the output of a future shale oil indus- 


try, Figure 3 illustrates a concept 
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basic to shale oil vs. domestic conven- 
tional crude cost (-price) considera- 
tions. Prior to convergence of the two 
cost curves shown, the cost of shale 
oil declines in fairly discrete steps re- 
flecting technical advances, while the 
cost of conventional crude oil steadily 
increases due to inevitably increasing 
costs of locating, drilling, and produc- 
ing such oil. At point “A” shale oil 
and conventional crude oil cost the 
same. This is, therefore, the point in 
time at which shale oil enters the 
marketplace. Because of enormous de- 
mand for sources of energy, shale oil 
will then take its place beside conven- 
tional crude oil—as an additional 
source to fulfill our needs. Beyond 
point “A”, the cost, and allel price 
structure, of shale oil will undoubted- 
ly serve as a cost (-price) “umbrella”. 
Production of conventional crude can- 
not economically proceed above the 
level of the shale oil “umbrella”. The 
absolute dollar level at which this 
umbrella effect will occur may fluc- 
tuate due to such factors as further 
technological advance, or inexorably 
altering economic conditions. Major 
unpredictable upward shifts in de- 
mand due to national emergency could 
even negate the importance to our 
economy of cost-price considerations. 

continued 
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The effect of this “umbrella” upon the 
petroleum industry will, however, be 


short-term need, due 
emergency, as well as the definitel 
recognized long-term need for devel- 
opment of this country’s oil shale re- 
sources, Union has pursued its exten- 
sive oil shale research 4 
From the scientific standpoint, it is 
of interest to consider the variety of 
disciplinary avenues through which 
the research program has been ap- 
ched. In terms of unit operations, 
blems in the areas of material 
handling including: conveying; grind- 
ing, and classification; solid flow (in 
this case, oil shale rock pumped up- 
ward by a “rock pump”); fluid flow 
(in this case, hot gases pumped verti- 
cally downward); heat transfer (here, 
direct heat exchange); and mass trans- 
fer were all encountered. Chemical 
reactions involved include thermal de- 
composition, and oxidation. 

e Shale Demonstration Plant, at 
which mining, rock handling, and 
retorting phases of our program were 
RS is located in northwestern 
Colorado. The facility is situated at 
the point where the east, west, and 
middle forks of Parachute Creek join 
to form the main body of the creek, 
in what is known as the “Piceance 
Creek Basin”, shown in Figure 4. The 
plant is shown in Figure 5. Rock for 
the retorting operations was obtained 
from an experimental underground 
oil shale mine. The objectives of our 
mining research program were to de- 


Figure 2. The areas of the world which contain shale oil reserves of varying 


quality are shown by the white dots. 


velop, as necessary, new mining tech- 
niques; to supply typical underground 
oil shale rock for de- 
velop a commercial mining configura- 
tien, and firm mining cost estimates. 
Basically, then, this mine was pat- 
terned after the Bureau of Mines oil 
shale mine, shown in Figure 6. This 
method is known as “room and pillar” 
mining, a concept illustrated more 
clearly in Figure 7. Rock obtained 
from this mine was transported first 
by truck to a primary crusher and 
then to the valley floor, some eleven 


December 31, 1959 
Billion Barrels 


U.S. Shale Oil 
Green River 
Formation 


1,000 


Figure 1. Proven pe- 
troleum reserves and 
estimated shale oil 
reserves at Green 
River. 
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hundred feet below, by aerial tram 
(Figure 8). At the crusher the aerial 
tram cart dumps crushed shale onto 
a reserve pile, near the retort, on the 
valley floor. The oil shale rock is then 
selectively fed, on a letermined 
size-range basis, into Union Oil 
retort. Rocks of a major dimension 
of up to 5 inches can easily be handled 
by the Union Oil shale retort. This 
feature lends itself to reduced crush- 
ing costs. 

Figure 9 shows the Union Oil re- 
tort. The design of the retort is shown 
more clearly in Figure 10. An impor- 
tant feature of our successful large- 
scale retort is the application of con- 
tinuous upward rock feed, and count- 
ercurrent retorting. The unique con- 
cept of a “rock pump”, used to move 
rock upward from bottom of the 
retort, has proved entirely ical, 
even for extended peri around- 
the-clock service. principle upon 
which this “pump” operates is shown 
in Figure 11. Here we see the rock 
pump successively take on a charge of 
shale, swing over into the pumping 
position, pump oil shale rock up into 
the retort, and then return to the 
original position, to take on a fresh 
charge of shale. As the oil shale rock 
is pumped upward, it is contacted by 
hot gases pulled down past the rock 
by blowers. These hot gases result 
from the burning of residual carbon 
in the oil shale ash at the top of the 
retort. The oil condenses on the rel- 

continued 
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Figure 3. Cost of shale oil vs. con- 
ventional crude. 


Figures 4, 5, 6, and 7. (Above) The Piceance Creek Basin. 
(Above right) The Union Oil plant. (Right) Room and pillar 
mining as used by Union Oil. (Below) Interior of Bureau of 
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atively cool incoming rock, and re- 
covered oil and combustible gases are 
withdrawn from the bottom of the re- 
tort. Spent oil shale ash continues up- 
ward and spills over into a disposal 
chute. Our retort began operation in 
March of 1957. Its design rate of 
rock throughput, 360 tons/day, was 
reached by early summer of that year. 
Knowledge gained through our re- 
search program has resulted in a series 
of design modifications, and the devel- 
— of new operating techniques, 
which permitted increased through- 
put rates of up to twelve hundred 
tons of rock per day. Retort operation 
at these elevated rates was achieved 
on fully automatic control for contin- 
uous periods of up to six weeks. 

At normal room temperature, raw 
shale oil is below its pour point. Im- 
portant characteristics of these mater- 
ials are compared in Figure 12. 
The refining route we Tw ae for 
our operations includes coking, and 
hydrogenation of the coker distillate 
by Union’s process known as “Uni- 
. This combination 
provides control of product 
point, and reduces 
nitrogen contents to any desired level. 
While Unifining was originally de- 
veloped as a refinery process for high- 
sulfur heavy crude oils, it has = 
widespread acceptance in this coun 
and pe for its adaptability to al 
types of oils. A “commercial shale 
oil” is produced, by this procedure, 
which can be readily — by pipe- 
line, blended with crude oils, and 
sold as a high grade crude oil, super- 
ior in refining value to most of the 
world’s crude oils. 

The use of high-speed electronic 
data-processing equipment has been 
a great aid to our refining studies. In 
our bench-scale experimental shale oil 
refining work, computation of hydro- 
gen consumption, material balances, 
component yields, and product distri- 
bution, from raw data, were accomp- 
lished using an IBM 650. This equip- 
ment application afforded increased 
accuracy, and resulted in significant 
savings in research manpower. 

Finished petroleum products ob- 
tainable from shale oil include gaso- 
line, diesel fuel, jet fuel, and kerosene 
of high quality. In fact, products from 
shale olf are indistinguishable from 
their natural leum counterparts. 
Shale-derived jet and diesel fuels, for 
example, can be manufactured to meet 
all known military, as well as commer- 


cial aviation, specifications. Figures 13 
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Figure 8. The aerial 
tramway used to take 
ore to the valley 
floor. 


and 14 com the characteristics of 
shale-derived jet fuel and diesel fuel 
with pertinent military ifications. 
The four major cost ome involved 
in the commercialization of shale oil 
are: mining; retorting; u ing, or 
beneficiation; and : mag In 
mining, our studies con that the 
previously mentioned room-and-pillar 
mining technique is the most efficient 
mining method, at least in the “Green 
River Formation”. Refinements of this 
mining technique will provide cost- 
cutting areas in addition to what 
might be gained solely from increased 
ie of mining operations. In retort- 
ing, we have firmly established the 
technology to design and operate a 
single retort with a throughput ca- 
pacity of up to 1700 tons of oil shale 
rock per day. Further, we believe that 
a single retort with a capacity of 3,000 
tons/day is a reasonable ou eed 
tion. In considering the value of raw 
shale oil as it exists prior to upgrad- 
ing, technical evaluations, coupled 
with economic facts which can be 
brought to bear on the problem, indi- 
cate that a price of the order of $2.40- 
/barrel of 20 plus API gravity raw 
shale oil, f.0.b. Los Angeles, could be 
used. At today’s distress crude oil 
pricing, however, this number is un- 
realistic, and would be closer to $1.80- 
/barrel. Due primarily to its nitrogen 
content, it is necessary to convert raw 


shale oil to the point where it is the 
equivalent, or superior to, convention- 
al crude oils—we refer to this point, 
again, as “commercial shale oil 
fore a realistic appraisal of actual 
marketplace price can be made. We 
must keep in mind that factors 
such as interest, fit, income tax or 
royalties must all be reflected in the 
final price. It is important to consider 
recent estimates of shale oil — 
ing tariffs, from Rifle, Colorado to 
Los Angeles, California. Assuming 
that the material to be ree from 
Colorado would be “pipe no wad 
able”, we could very easily calculate 
the effect of increased pipeline 
capacity. Some tariffs would be 
required in the first year to return 
the 7 percent on the investment 
allowed a common carrier pipeline 
under the Elkins Act Consent Decree. 
Tariffs would, naturally, be reduced 
in later years, as the investment base 
allowed declines. For instance, tariffs 
required for a 75-thousand-barrel-a- 
day case would drop from 56¢/barrel 
in the first year, to 48¢/barrel in the 
tenth year. Considering, for example 
a 25-thousand-barrel-a-day case, and 
assuming (1) that $2.40/barrel in Los 
Angeles is correct and (2) that Los 
Angeles is the logical market for this 
material, it can be seen that at $1.02/- 
barrel pipelining charge, raw shale 
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oil would be worth $1.38, in Colorado. 
Considering the, currently more real- 
istic, $1.80/barrel price, subtraction 
of the $1.02 pipelining charge would 
leave a ian of $0.78. We seri- 
ously doubt that the cost of mining 
and retorting, by any methods now on 
the horizon, would permit the extrac- 
tion of raw shale oil for either $0.78 
or $1.38/barrel, and still provide a 
profit margin sufficient to attract in- 
vestment capital. Recognizing this, the 
following must occur: 

1. Must have relatively large-scale 
operation. 

2. Must take advantage of low-cost 
retort-gas energy available for 
further processing of the raw 
shale oil. 

. By using the above energy, it is 
possible to convert the raw shale 
oil into a high-quality commer- 
cial product, and, so, enhance its 
value to the refiner. 

4. Must take advantage of the 


Figures 9, 10, and 11. (Above 
right) The Union Oil retort in 
use. (Above) Schematic dia- 
gram of the retort. (Right) Sche- 
matic diagrams of the operation 
of the “rock pump” concept 
created by Union Oil. 


chemicals available from shale 
oil. Primarily, income from sales 
of shale-derived ammonia and 
sulfur must be realized. 
Preliminary figures indicate that, 
on the basis of 25,000-50,000 barrels / 
day, delivering semi-refined products 
to the Pacific Coast or comparable 
areas, costs compare favorably with 
similar products made from natural 
crude oil at prices presently posted 
for such crudes. But in many cases 
crude oil is selling for less than posted 
prices. Under normal conditions this 
would indicate that with shale oil we 
are approaching competitive costs. 
We are unable to give unequivocal 
answers on the commercial economics 
of shale oil at this time for two 
reasons: 
1. Union Oil has not completed its 
studies on mining and retorting 
costs. 


2. The present ice of crude oil, 


due to world-wide oversupply, 
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is depressed to a point where not 
only is it impossible to determine 
just what a competitive price 
might be, but the production of 
a large amount of oil from this 
or any other locality would only 
augment the present condition 
of oversupply. Against such a 
background, it obviously would 
be impossible to finance by 
private means a full-scale opera- 
tion. 


Because the study which I have 
mentioned above, performed for the 
National Planning Association, re- 
flects areas of interest which point to 
problems of a future shale oll indus. 
try, and to problems which could be 
solved by the creation of such an 
industry, I should like to quote again 
from their report—this time from the 
conclusions section, dealing with 
implications for a national energy 

continued 
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Shale Oil SANTA MARIA 


citiienal CHARACTERISTIC RAW SHALE OlL | VALLEY CRUDE OIL 
policy. Their statement is: 
. Any national policy concerned GRAVITY, AT 60°F 2! 14 
with assuring an uate energy base 
: POUR POINT, °F +90 +20 


must therefore consi oo! in each 
form; technical research devel 

ment pagar methods of finding, VISCOSITY, SSU AT 122°F 175 215 
winning, processing, tr rting, and 


consuming energy must advance on a SULFUR, % BY WEIGHT 0.7 5.0 
broad front. Specifically, this includes 
each of the conventional fuels, oil NITROGEN, % BY WEIGHT 18 o6 
from shale and coal, as well as nuclear 
energy and the other, even less con- COKE YIELO, % WT OF 
ventional, energy forms such as solar TOTAL FEED (TYPICAL) 10 1's 
energy and controlled thermonuclear 
we = = Figure 12. Comparative characteristics of shale oil and conventional 
... The im tions of a domestic crude oil. 
synthetic liquid fuels ind —wheth- 
er based on coal or on e oil—are 
relevant in determining overall energy 
policy. . .” End of quotation. FEDERAL SHALE - DERIVED 
We, of Union Oil, believe that in CHARACTERISTIC (0) SPECS (b) JP-4 JET FUEL 
any realistic appraisal of such an ener- 
gy policy, one cannot overlook recog- 
nition of one of the conditions essen- wan. 
tial to creation of a shale oil industry FREEZING POINT, °F -76 MAX. -78 
—the much-needed enactment of de- 
pletion allowance tax treatment equit- HEAT OF COMBUSTION, 
able with that afforded to producers ASTM 1405 
of oil and gas by conventional tech- 
niques.’ The present depletion allow- SULFUR, BERCAPTAN, WTS 0005 max 00002 
ance pertaining to oil shale rock means SULFUR TOTAL, WT % 04 MAX. 001 
absolutely nothing, because it is 
based on the value of the rock itself, NON SPECIFICATION TESTS 
which has no value until beneficiation NITROGEN, TOTAL _ 005 
has been achieved and oil has been CFR COKER MERIT RATING (ci 72 
obtained from the rock. Favorable 
| congressional action on this matter (oe) ASTM TEST EXCEPT WHERE OTHERWISE NOTED 
will be a step toward the creation of (b) mi —F-S624C 
this new potential industry based, pri- (c) NOT CURRENTLY SPECIFIED ANTICIPATE 50-55 
marily, on advanced American tech- MINIMUM TO BE ESTABLISHED 
nology. Figure 13. Characteristics of shale-derived jet fuel. 
We have seen that energy consump- 
Z tion is expected to expand to very 
Ww high levels. We are potentially secure 
in our petroleum needs, however, by FEDERAL SHALE -DERIVED 
virtue of our tremendous oil shale re- CHARACTERISTIC (o) SPECS. (b) DIESEL FUEL 
serves and by the availability of re- 
covery methods such as the one I 
have outlined. I submit that we, in the CETANE NUMBER ,0-6/3 47 MIN. 55.2 
engineering and scientific professions, 2 
have an unparalleled opportunity to FOUR PONT, 8-07, © WAR. ° 
provide the technology to meet this CLOUD POINT, 0-97, °F © Man. - 
. ever-increasing energy demand. The 
bases of the urgency to continue to do KINEMATIC VISCOSITY, 
this within our own borders are to CENTISTOKES @ 100°F 2.1-6.0 2.3 
maintain and improve our American 
| country strong and free. 
CORROSION, FED. STD. 
LITERATURE CITED 791-5313 NO.| ASTM MAX, 1 (a) 
; Ih 1. Terrecsaum, P. D., Report for Special Pol- 
— | icy Comm. of Nat. Planning Assoc. (July, 
1968), MIL -F - 16884 C 
Presented at A.l.Ch.E. Meeting, Salt (b) ASTM TESTS EXCEPT WHERE 
Lake City, Utah, under the title, OTHERWISE NOTED 
“Progress in Oil Shale Research.” Figure 14. Characteristics of shale-derived diesel fuel. 
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Performance characteristics and 
operating details of magma crystallizers, 
including scale-up problems, recent design 
concepts, and applications details. 


Arnoucn circulating ma 
tallizers have been 
cessfully used for many years, there 
has been little publis regarding 
performance characteristics. There are 
many possible methods of classifyin 
the various types of crystallizers ine 
cluding: 
1. Whether batch or continuous 
2. By method of producing super- 
saturation (cooling only, cool- 
ing with evaporation, evapora- 
tion only, reaction, etc.) 
By met of cooling (vacu- 
um or surface cooled). 
Whether agitated or unagitated 
Whether solids are 
classified or not 
By manner in which 
crystals are brought into contact 
with supersaturated liquor. 
For the purposes of this article, 
method 6 dove will be employed, 
since equipment can be more easi 
classified + operating 
and product characteristics with this 
method than with the others. Under 
this system of classification almost all 
large tonnage commercial crystalliza- 
tion equipment in the United States 
today may be considered under the 
three following headings: 
a. Unagitated tank crystallizers 
b. Circulating liquor crystallizers 
c. Circulating magma crystallizers. 
Each of these classifications is dis- 
cussed in greater detail below—the 
first two somewhat briefly for 
of identification, and the last one in 
more detail since it is the subject of 
this paper. 
Definitions 
Unagitated Tank-type Crystallizers. 
These are the most numerous and 
have been employed to crystallize 
practically every product at one time 
or another. As usually employed, 
consist of an open tank into whi 
unsaturated or saturated solution is 


charged and in which precipitation of 


Hobart H. Newman and Richard C. Bennett 
Swenson Evaporator Co. Harvey, Illinois 


a crystal occurs by surface eva’ 

Supersaturation is generated at the 
surface of the tank by evaporation 
and cooling and at the walls mer 
ing. A slow circulation of liquor takes 
lace, caused by specific-gravity dif- 
erences due to temperature con- 
centration gradients. As this circula- 
tion takes place, supersaturation is 
discharged from the i uor onto crys- 
tals on the walls and bottom of the 


tank. 
Circulating Liquor Crystallizers. In 
crystallizers of this supersatura- 
tion is imparted to the liquor in one 
- of equipment by cooling, 
ling, or reacting. The liquor is then 
conducted to another part of the crys- 
tallizer where it gives up this super- 
saturation to the growing crystal or 
crystals and is then circulated back 
to be supersaturated again. The Oslo 
or Krystal unit is an example of this 
type of crystallizer. Another example 
is the equipment used to grow large 
single crystals for electronic purposes. 
This type is not always found in the 
pure form since it is usually difficult 
to attain complete separation between 
the crystals and the circulated liquor 
in commercial sized units. 
Circulating Magma Crystallizers. This 
classification includes all those in 
which the growing crystals are circu- 
lated intentionally to the zone of the 
crystallizer where supersaturation is 
being created. The crystals may be 
transported to this area by mechanical 
or hydraulic means, The zone of gen- 
eration of supersaturation may be the 
boiling surface in a vacuum-type crys- 
tallizer, the water-cooled tubes or 
shell of a surface-cooled crystallizer, 
or the reaction zone in a unit in 
which supersaturation is being created 
a chemical reaction. 
Although this classification is com- 
monly associated with the tangent-in- 
let forced-circulation body which is 
the most important present commer- 
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cial application, it is a broad classi- 
fication and includes all mechanical 


— such as the Swenson- 
alker, Wolfe-Bock, Votator, etc. It 
includes salting evaporators of the 
calandria and agitated calandria types 
as well as sugar strike pans. It 
includes commercial crystallizers of 
the continuous and batch vacuum- 
cooling type. 
The differences among the three clas- 
sifications listed above can best be 
illustrated by graphing the basic driv- 
ing force (supersaturation) vs. time 
for each of the three types listed (Fig- 
ure 4). The unagitated tank crys 
lizer has, in general, a high supersatu- 
ration level in the mass of the solu- 
tion at the start of the batch and this 
level varies with heat transfer and 
seed surface greatly during the batch. 
The supersaturation of this mass vs. 
time is shown on Fi 4. At the end 
of the batch this level is generally 
quite low. 
The second line on Figure 4 shows 
changes in the supersaturation level 
in a gallon of liquor as it is circulated 
through a circulating liquor crystal- 
lizer. First flashing, or cooling, of the 
liquor generates supersaturation to 
about 5-7°F. (lower in some cases). 
This liquor is then transported (hori- 
zontal line in Figure 4) to a seed bed 
where desupersaturation occurs (line 
of a slope). Mixing of hot 
unsaturated feed unsaturates the liq- 
uid; then the cycle is repeated. The 
dotted line indicates reduction in su- 
persaturation due to nucleation dur- 
ing transfer. 
The circulating magma crystallizer (a 
vacuum unit is shown on the graph) 
generates about the same level of 
maximum supersaturation as the cir- 
culating liquor tyPe, though in recent 
designs the ency has been to re- 
duce this value several fold by higher 
recirculation rates as illustrated by the 
comparison between the curves for 
continued 
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Crystallizers 
continued 


the forced-circulation and draft-tube 
units in Figure 4. The presence of the 
crystal magma at the zone where su- 
persaturation is created immediately 
utilizes this driving force, and the real 
supersaturation level is therefore con- 
siderably lower than either of the 
other types. The actual level is shown 
by the dotted line on the graph. 
Circulating magma crystallizers, in- 
cluding those enumerated above, have 
been in common use for a long period 
of time. In the past, equipment of 
this desi produced a crystalline 
product that varied widely both as 
to size and uniformity. In recent years 
increasing importance has been at- 
tached to the ability of this design to 
produce uniform crystals of many ma- 
terials in the 20-40 mesh size range 
because of the reduction in dusting 
and in caking in storage. Also, such a 
product is more readily washed free 
of adhering mother liquor, and since 
it can be filtered or centrifuged to a 
lower moisture content, the heat re- 
ee for drying are reduced. 

erefore, it is of interest to consider 
what factors in the design and opera- 
tion of circulating magma ection 
will tend to create a product with the 
desired characteristics. 


Crystallization theory 

As an introduction it is desirable to 
review briefly the basic theory of 
crystallization. This will be presented 
in an abbreviated form since much 
has been published regarding this. 
Figure 1 represents the solubility 
curve of a typical inorganic salt of 
normal solubility. Each point on this 
solubility curve represents equilibrium 
conditions in a saturated solution in 
contact with solid phase salt. Early 
observations by Ostwald (1) and ex- 
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Figure 1. Solubility curve of a typical 
inorganic salt of normal solubility. 
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ing force (supersatura- 
tion) vs. time for each 
of the three types of 
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crystallizers listed. 


perimental work by Meyer and Isaacs 
(2) postulated that under some condi- 
tions it was possible to have a “meta- 
stable supersaturation” range in which 
crystallization may occur on existing 
seed crystals without spontaneous 
nucleation in the bulk of the solution. 
It was thought that further cool- 
ing into the “labile” area would result 
in spontaneous nucleation in the bulk 
of solution. 
The application of such a concept in 
commercial crystallization is useful 
and has frequently been employed. 
The work of many investigators, how- 
ever, has shown that this concept is 
not exact and in practice it can be 
seriously misleading unless its limita- 
tions are understood. 
If a solution is supersaturated even a 
small amount, spontaneous nucleation 
will generally occur if a sufficiently 
long waiting time is allowed. Once 
nuclei are present, the supersaturat- 
tion is dissipated at an accelerating 
rate. This has been 
ported t Brown (3). 
The howl of supersaturation which 
can exist for any given time is in- 
versely proportional to the mechanical 
stimulus or shock in the solution. The 
entire metastable field can be made 
labile by producing sufficient mechan- 
crystals 

uantity o present, 
the speed of agitation 
in the system have been shown to 
influence the rate of formation of new 
nuclei by Ting and McCabe (5). It 
has been suggested in fact that the 
size solubility relationships alone (6) 


may account for the metastable 
region. 

The presence of impurities as a fac- 
tor in both increasing and decreasing 
the tendency to nucleate supersatu- 
rated solutions has been shown by 
many investigators. 

Temperature has been shown to affect 
both growth and nucleation by its 
combined effects on concentration, 
surface tension, interfacial tension, 
and viscosity. 

The most useful way to regard the 
area of metastable supersaturation is 
that as supersaturation is generated 
to progressively greater degrees in 
any given crystallizer, the rate of nu- 
cleation in the bulk of the solution 
increases until at some point, which 
usually lies between 1 and 5°F., super- 
cooling with common inorganic salts, 
mass nucleation of the solution occurs. 
Graphically, this can be depicted as 
in Figure 2. 

The importance of understanding 
the effect of nucleation in crystallizer 
design cannot be overemphasized. The 
weight of the average particle pro- 
duced, and hence its size, is the a 
weight of product produced divid 
by the total number of particles in 
the product. 

To illustrate this point further, let 
us assume that the nuclei produced 
in a commercial potassium chloride 
crystallizer are 140-mesh in size. This 
assumption is wary arbitrary but 
corresponds to about the smallest dis- 
crete particles seen in commer- 
cial units. No doubt the actual nuclei 
formed are smaller than this but in 
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their environment quickly attain this 
size. When 1 Ib. of these 140-mesh 
particles are grown, the final weight 
of the product is shown in Figure 3. 
To attain a 40-60 mesh particle, 
the final product must have 15 to 75 
Ib. of material ited on the origi- 
nal pound of . To get a 30-mesh 
rool at-y 200 Ib. must be added, 
whereas to attain a 20-mesh stal, 
588 Ib. are required, and to reach 14- 
mesh, 2860 Ib. must be added to the 
original pound of seed. These figures 
emphasize the necessity of controllin 
nucleation, since if 2860 lb. of a 14- 


mesh particle size are required, only 
one pound of nuclei can be allowed 
to grow. 
Design 


Regardless of llizer 


which an environment can be created 
conducive to the formation of crystals 
of a desired size or shape. In this en- 
vironment must be present a driving 
force to produce crystallization (su- 
persaturation) and a crystal birth rate 
which can be thought of as the rate 
of nuclei formation, plus the particles 
formed by attrition, plus the rate of 
seed crystal addition, minus the rate 
of fines destruction. Since the de- 
signer can deal with this problem only 
on the macro scale, application of the 
theoretical principles described is, in 

actice, translated into control of the 
following major variables: 

1. Reducing the level of supersatu- 
ration to correspond to low rates 
of nuclei formation. 

2. Maintaining adequate seed crvs- 
tals both as to size and quantity 
upon which the deposition of the 
generated supersaturation ma 
take (This can be 


product crystals. ) 
3. Contacting the seed with the 


RATE OF NUCLEATION—~ 


SUPERSATURATION 


Figure 2. Rate of nucleation curve 
showing point of mass nucleation. 
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supersaturated liquor as soon as 
possible to a losses due to 
time decay. 

4. Removing excess nuclei or fine 
crystals as soon as possible after 
their formation. 

5. Minimizing mechanical stimulus 
and attrition which promote un- 
wanted nucleation. 

6. Providing, so far as possible, con- 
ditions of temperature, viscosity, 
interfacial tension, surface ten- 
sion, and impurities which favor 
the growth of the desired 
product. 

Application of these general prin- 
ciples to the design of ific items of 
equipment has, in general, followed a 
stepwise examination of the practical 
range for each variable when holding 
the others within previously under- 
stood limits. 

Early investigations showed that 
forced or internal circulation in early 
circulating ma machines was so 
small that labile supersaturation was 
created, and that improvement in 
calandria, forced-circulation evapora- 
tors and forced-circulation crystal 
could be obtained if the flashing at 
the boiling surface was redu to 
the order of 3-8°F. This reduction 
brought additional benefits such as 
more uniform vapor release and re- 
duction of wall salting due to less 
vigorous boiling action. 

Parallel experimentation with sur- 
face-cooled crystallizers showed that 
the delta T in the cooler should be 
approximately 3-15° between the 
cooling surface and the liquor being 
cooled to minimize high levels of 
su turation of the liquid at the 
tube wall interface, which is con- 
ducive to massive salt formation on 
the cooling surface. Further reduction 
of supersaturation without other mod- 
ifications is of questionable value, 
however. 


In many of the early forced-circula- 
tion crystallizers batch crystal- 
lizers of the pump or pro- 


peller was 400 to 1750 rev./min. 
At such severe attrition and 
mechanical stimulus to the super- 


cooled magma occur and excessive 
nucleation takes place. 

A common fault of many early 
vacuum units was failure to elevate 
sufficient quantities of solids to the 
boiling surface for relief of generated 
supersaturation. Experimentation with 
forced-circulation and calandria ma- 
chines indicates magmas of 10-30% 
apparent settled solids are frequently 
required. 

The improvement in results from 
the adjustments in design and opera- 
tion just discussed is substantial but 


whenever supersaturation is uced 
in commercial equipment, eisa 
finite nucleation rate in the presence 
of these conditions which is charac- 
teristic of the material, the hydraulic 
regime, and level of mechanical stimu- 
lus, tending to limit the size of the 
average product such as potassium 
chloride, sodium chloride, potassium 
fluosilicate, 5 and 10 mol borax, etc., 
to around 30-60 mesh in FC ma- 


chines. To increase product sizes 
beyond this point requires careful 
attention to solids movement paths in 
the vessel and methods of excess 
nuclei destruction. 

A recent circulating 

magma design 


One method of achieving improved 
performance with the circulating mag- 
ma crystallizer is by employing the 
draft-tube baffle (DTB) configura- 


tion. 
The draft-tube baffle crystallizer as 
presently designed consists of a closed 
vessel with a vertical draft tube sur- 
rounding a located at or 
close to the om of the unit. The 
peller circulates liquid and crystals 
rom the bottom to the top of the 
vessel. In the outer shell of the 
vessel is a partitioned settling area to 
allow regulation of the magma density 
and control of nuclei removal. 
This equipment is an improvement 
over prior designs because it brings 
growing salt to the boiling surface, 
where supersaturation is most intense, 
more effectively and more frequently 
than any of the earlier units except, 
possibly, the smaller mechanical crys- 
tallizers. It maintains a large internal 
circulation within the body to reduce 
supersaturation at the boiling surface 
and bring solids in a positive path to 
the surface irrespective of size. This 
internal circulation is achieved against 
extremely low heads of a few inches 
continued 
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Figure 3. Final weight of product when 
1 ib. of 140-mesh particles are grown. 
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Crystallization 
continued 


of water and requires much 
less horsepower than any of ex- 
ternal circulating loop. When correct- 
ly utilized it has sufficient seed surface 
present at the boiling surface to 
sponge up supersaturation effectively 
and minimize nuclei formation. The 
internal velocities are easily sufficient 
in all areas to d the largest salt 


this is not a limitation. 

One of the most important character- 
istics of this design is the uniformity 
of the uct. This is easily under- 
stood by recalling the extremely small 
number of seed crystals required to 
maintain a uniformly agitated suspen- 
sion of 30-14-mesh product crystals. 


A case history 

The improvement in product size, 
product uniformity, and 
which can be achieved by application 
illustrat a ific example. 
us examine ‘the operating conditions 
of an outdated three-stage continuous 
vacuum crystallizer producing KCl 
by evaporative cooling. The first stage 
crystallizer body is illustrated in Fig- 
ure 6 and is 10 feet in diameter 
with a 60° cone bottom and a dished 
top head. The liquid volume is about 
5200 gal. and the feed rate on a con- 
tinuous basis is about 550 gal./min., 
giving a nominal retention of liquor 
and crystals of about 10 min. The 
feed is injected just in back of the 


Figure 5. Cross section drawing of a 
draft tube crystallizer. 
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off-center propeller which agitates the 
vessel contents. 

The cooling occurring in this first- 
stage body causes a crystal yield of 
about 3% by weight of the liquor, 
and the crystals with the cooled 
mother liquor are pumped out of the 
cone bottom and transferred to the 
next stage or to the separation equip- 
ment. 

Studying the details of this opera- 


to prevent boiling in 
the Violent flashing at 
this point cools the feed to such 
an extent that the metastable 
zone is exceeded and spontaneous 
nucleation results. 

2.The discharge stream from the 
propeller directed horizon- 
tally is not ive in carrying 
crystals up to the boiling surface 
for . This has two adverse 
effects—since the salt does not 
get very near the surface, it is 
not subjected to the action of the 
most highly supersaturated liquor 
and thus growth is not as rapid 
as it might be. Also, this means 
there is little salt present at the 
surface to sponge up the super- 
saturation being generated and 
consequently this is likely to 
cause spontaneous nucleation. 

8. Since the natural magma result- 
ing from cooling the feed is only 
about 3%, there is not sufficient 
seed surface present in the body 
to hold su turation levels 
down even if the propeller were 
able to circulate it all to the 
surface. 

4. The quantity of solids and hence 
the residence time of the solids 


6. Insufficient circulation of 
to the surface causes this to 
through too wide a range, creat- 
ing too high a level of super- 
saturation, This both increases 
nucleation and causes boiling to 
be more violent, splashing liquor 
high up on the body walls. Salt- 
ing cycles of one day are com- 
mon on first stage operation. 
The screen analysis of the product 
from the old units in such an opera- 
tion is shown in Table 1. Essen 
this is a 60-mesh particle of relatively 
wide distribution with many fine crys- 


Changes in circulating ma 
more uniform KC1 product included 
the following: 

1, Increasing the ma densi 
from 3 to about 30% and on 
tion of the solids in the body 
from 10 min. to 3 hr. 

2. flash at the boiling 
surface several degrees to 
I° F. 

3. Directing the solids movement 
paths to the boiling surface. 

4. Reducing the s of the agita- 
tion from 400 to 125 rev./min. 

5. Providing for nuclei removal and 
destruction. 

6. Submerging the feed inlet to pre- 
vent flashing before mixing with 
the circulating liquor in the crys- 
tallizer body. 

The embodiment of these improve- 
ments is shown in Fi 5. The 
actual volume of the unit is 8,000 gal., 
but due to the thickening provision 
of the settling section the ma re- 
tention can be increased to 3 hr. The 
large propeller in the center of the 
vessel directs slurry movement to the 
surface and reduces the flashing at 
the surface to 1° F., which minimizes 
supersaturation and gives a moderate 
boiling action well distributed over 
the surface. The fine solids leaving 
with the mother liquor are smaller 
than 60-mesh and represent an in- 
significant fraction of the total pro- 
duction. A typical screen analysis for 
the product is shown in Table | 


PRODUCT 


Figure 6. First stage crystallizer body 
in a three-stage continuous vacuum 
crystallizer. 
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under the heading “New DTB.” This 
material is extremely uniform and 
shows an absence of either fines or 
oversize material. Salting of the body 
walls is almost eliminated and the 
equipment is shut down about once a 
month for inspection, although no 
substantial salt deposits are present 
Scale-up of equipment 
Irrespective of type, the following 
features are desirable in successive 
installations of various sizes. 
1. Duplication of wanted features. 
2. Avoiding repetition of undesir- 
able features 
3. Obtaining certainty of results 
4. Adaptability to pilut plant for 
exploration and demonstration. 
Scale-up of results in a circulatin 
magma crystallizer in general, 
the ev tive type in particular, has 
always difficult. Although super- 
saturation levels are low as created at 
the boiling surface, with temperature 
and magma levels adjusted to pense 
in different units, forced-circulation 
crystallizers of different sizes have not 
always produced equivalent results. It 
is evident that in the same environ- 
ment a crystal will grow and behave 
in the same way. If the factors which 
control crystal growth are equal but 
ual results do not appear in two 
t units, then crystallizer char- 
acteristics and, therefore, the rate of 
nuclei formation, must be different. 
The crystallizer characteristics re- 
ferred to embrace all the hydraulic 
features of the crystallizer which in- 
clude the following: 
l. Velocities (mass and point) 
2. Solids movement 
3. Residence time at the zone of 
generation of supersaturation 
4. Secondary circulation and actual 
supersaturation levels 


5. Level of mass supersaturation 
at equivalent points. 

For purposes of ysis let us direct 
our attention to the most important 
of the commercial equipment, the 
tangential inlet forced-circulation ma- 
chine and the DTB machine operat- 
ing under vacuum. 
The variables which affect flow pat- 
terns in a vacuum crystallizer are of 
four types. First are the linear dimen- 
sions which define the boundary of a 
crystallizer. Since in most cases various 
sizes of the same basic design are 
being considered, one major length 
can be used as the characteristic 
length and the other linear dimen- 
sions then become ratios of it. Since 
these ratios will always have the same 
value in geometrically similar units, 
they ey Go omitted from this dis- 
cussion. The mathematical definitions 
which follow include only groups con- 
taining the elements of force, time and 
length as a characteristic rer 
Second, the kinematic and dynamic 
characteristics of flow such as power 
consumed, velocity, and gravity must 
be considered. In the forced-circula- 
tion unit the inlet velocity which sets 
the body of fluid in motion supplies 
the energy to maintain the flow pat- 
tern against the viscous and gravita- 
tional forces. In the draft-tube unit 
this motion is supplied by the propel- 
ler of diam. D at speed N rev./sec. 
The third major class of variables are 
the fluid properties such as density 
In boiling liquids (as in the FC crys- 
tallizer) the motion is affected greatly 
by the character of the vapor release. 
The character of this release changes 
with temperature, boiling point eleva- 
tion of the solution, and superheat of 
the liquid. The fourth major variable 
then which must be included to de- 
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Figure 7. (Left) a forced circulation 
body. (Right) a draft tube body. 
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scribe fluid motion in a boiling vessel 
is the submergence S. The term is 
used here to denote the submergence 
required to suppress vapor formation 
in the superheated liquid delivered 
to the vessel, or boiling surface in the 
case of the DTB. 

By using techniques of dimensional 
analysis in examining typical samples 
of the equipment under consideration, 
the relations in Figure 7 may be 
derived. 

The term on the left in each case is 
usually called the power number and 
is a di ionless expression of the 
Newtonian inertia force. This term 
characterizes the basic flow pattern. 
The first term on the right is the 
Reynolds number and characterizes 
the effect of viscosity. The second 
term on the right is the Froude 
number and incorporates the effect of 
gravitational forces. The third term 
is a dimensionless ratio of the sub- 
mergence to the characteristic length. 


Table 1 
Unrrs New DTB 
+14 0.0 
+20 84.4 
+28 0.1% cum. 94.2% cum. 
+35 1.7 96.8 
+48 18.7 99.6 
+65 59.9 
+100 84.2 
+150 92.4 
—150 7.6 


When viscous forces and gravitational 
forces are both important (as in a 
forced-circulation body when vortex- 
ing and toroidal circulation exist) then 
Na, and Ny, are important. In boilin 
FC machines, particularly at high 
temperatures where submergence is 
high, the ratio D/S must be included. 
Since there is no useful or even 
generally accepted mathematical rela- 
tion describing crystal growth, the 
only obvious way to produce identical 
crystals in two different units of 
equipment is to produce identical 
environments for crystal ; that 
is, for any one material to yield a 
product in a large-scale machine 
equivalent in characteristics to that 
produced in a test unit, there must be 
created in the large equipment: 
1. The same driving force 
2. The same seed surface char- 
acter, ie., size, magma 
3. The same secondary factors of 
environment (i.e., temperature, 
viscosity, 
4. The same hy i i 
fined as — 
a. The same number 
b. The same Reynolds number 
continued 
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Crystallization 
continued 


c. The same Froude number 
d. The same submergence ratio 
D/S 
e. Geometric similarity 
If these conditions are met, it can be 


assumed the rate and the rate 
of nucleation will be identical in the 
model and prot and therefore 
the same product istics can 
be expected. 

For most of the cases discussed it is 


impossible to produce the same hy- 
draulie regime in different-sized 
sels with same solution and crys- 
tals. This is especially true if the 
Froude number is important, and is 
because the Froude number varies as 
the square of the velocity, whereas 
the Reynolds number varies as to first 
power of the velocity and the power 
number varies as the */square of the 
velocity. These same conclusions were 
reached by previous studies (7, 8). 
By utilizing a circulating magma 
izer that is so 00 ge that 
the controlling dimensio: proups 
can be made equivalent in di - 
sized units, the problem of scale-up 
can be reduced considerably. In the 
forced-circulation unit, vortexing and 
toroidal circulation occur and, there- 
fore, the Froude number and sub- 
mergence ratio are important, where- 
as in a draft-tube crystallizer, with 
directed solids movement paths and 
proper baffling, vortex formation is 
eliminated and the Froude number 
and submergence ratio become unim- 


ch thet 
-tube system are su - 
alent hydraulic regimes can be pro- 
duced in large equipment with the 
same power number at substantially 
different Reynolds numbers, providing 
the propeller can operate at speeds 
low enough to prevent mechanical 
stimulus and attrition of the product 
and the internal liquid circulation can 
be reasonably approximated with re- 
to the veloci ired to 

and small-scale units. 

Results, therefore, from a small draft- 
tube crystallizer can be more accu- 


forced-circulation crystallizer. 

ucts from small and large i 
of the draft-tube and forced-circula- 
tion types which illustrate this 
eralization. 
Summary 

A crystallizer of the circulating mag- 
ma type is one wherein growing crys- 
tals are brought directly to the source 
of supersaturation. It has certain 
characteristics when properly 


nuclei, thus favoring the growth 
of larger crystals. . 

2. By maintaining extensive crystal 
seed surface in the zone of gen- 
eration of supersaturation the 
tendency of salt to be precipi- 


Table 2. NaCl Produced in Forced-Circulation Evaporators 


2 rr.-0 10 Fr.-0 in. ComMeERICAL EVAPORATOR 
Pitot PLANT I Errecr Il Errecr 
TestA TestB TesrA Test B 
Temp. Rise, *F 5 4.8 7.2 4.2 6.3 
Temp., °F. (218) 220 220 198 198 
Inlet Vel., ft./sec. 11.2 7.2 4.75 7.2 4.75 
S ft. of fluid 2.38 2.36 4.0 1.46 2.16 
MH, ft. of fluid 2.06 1.07 0.44 1.07 0.44 
Np 0.53 0.67 0.68 0.67 0.68 
Ny, 1.92 0.16 0.07 0.16 0.07 
Np, X 10 25 7.9 5.25 7.9 5.25 
i$ 1.20 4.25 2.5 6.85 4.65 
Product, % 
+30 mesh 1.3 0.4 0 0.2 
+40 10.6 28.4 1.6 11.6 
+50 58.6 75.0 $4.0 60.2 
+60 20 76.8 87.5 61.9 78.6 
+70 88.4 94.6 84.7 91.6 
+100 96.2 99.0 96.4 98.6 
N, = 4Pg./V'p V=iilet velocity, ft./sec. 
Ny, =V*/Dg p= density, Ib.-mass/cu. ft. 
Nne=DVo/p Ib. b- ft. 
force Ib.-mass 
AP =pressure drop, a= 
(ft.) (see.) 
(Body inlet to outlet ) =: conversion factor 
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2 rr.-O m. 12 rr.-O 
Prror Plant 
Prop. diam. 10 in. 48 in. 
Prop.speed 160 125 
rev. /min. rev. /min. 
Np 0.35-0.38 0.485 
Nre 112,000 2,250,000 
Product, % 
+14 mesh 0 
+16 29.5 
+20 59.7 84.1 
+30 73.3 96.5 
+40 84.6 99.4 
+60 93.1 
+70 96.3 
N,=P, 
Np, = D*Np/, 
ft. ‘sec. 
= prope: Trev. /sec. 
D= lier di ft. 
p= Ib.-mass/cu. ft. 
Ib.-mass 
p= viscosity, 
( ft.) (see.) 
tated on equipment surfaces 
can be minimized or eliminated. 
3. There is only a negligible time 
interval between instant 
gener- 


(nuclei) removal devices, the 
product from this design can be 
varied from 200-10-mesh with 


1897) 
2. = wand Isaacs, J. Chem. Soc., 89. 
1 

3. : ah Brown, Ind. Eng. Chem., 
44, 1814-20 (1952). 

5. end. Bag. Chem., 26, 
1201-07 (1934). 

7. Rusurow, J. H., Bag. Progr., 47, 

485 (1951) 
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Crystallizer 
: ; 1. Reduction of supersaturation to ated and when it is discharg 
low levels by recirculation of upon growing crystals. Thus, 
large volumes of body liquor there is minimum decay or dis- 
minimizes the generation of sipation of supersaturation in 
nuclei Also, this 
: extremely short time interval be- 
tween generation and deposition 
allows operation at higher super- 
saturation levels with any given 
rate of nucleation. It is common 
to find this design gives a 
ee production per unit volume of a 
given product size. 
: 4. Suspension of solids in the zone 
of supersaturation hydraulically 
3 as in the vacuum type results in 
; a narrow product-size distribu- 
tion. 
f 5. When _ with fine crystal 
Gs many common salts. 
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DESIGN 


Ethylene production process variables 


H. R. Linden and J. M. Reid 
Institute of Gas Technology, Chicago, Illinois 


W tion of the lates 
octane gasoline, ethylene is the major 
organic petrochemical, with an an- 
nual consumption of approximately 4 
billion pounds. Most of the ethylene 
is produced in high-temperature pyrol- 
ysis operations utilizing ethane and 
propane as feedstocks (32). Funda- 
mental studies of ethylene production 
from, low molecular weight hydrocar- 
bons have generally been limited to 
conditions where the conversion of the 
feedstock is relatively incomplete. This 
coincides with industrial operatin: 
methods which are largely determi 
by the practical necessity of avoiding 
excessive coke formation. The yields 
of pyrolysis products are Pecset re- 
lated to the percentage of hydrocar- 
bon feedstock reacted, and each feed- 
stock is considered separately since 
oduct distributions are influenced 
the chemistry of the initial pyroly- 
sis reactions (4, 5, 10, 14, 30). 
Ethane pyrolysis at severities giving 
ial conversions is primarily a sim- 
ple dehydrogenation process in which 
only limited amounts of methane and 
higher molecular weight products are 
formed (10). As the molecular weight 
of the feedstock increases, the rates of 
the initial pyrolysis reactions also in- 
crease, ok secondary reactions be- 
come increasingly important in deter- 
mining gaseous product distribution. 
Consequently, feedstocks ranging from 
pene to crude and residual petro- 
m oils yield gaseous products of 
similar composition which contain 
large proportions of propylene, buty- 
lene and butadiene. As pyrolysis se- 
verity increases, ethylene production 
first increases at the expense of the 
formation of the higher molecular 
weight olefins and diolefins, and then 
passes through a maximum as 
increased proportions of feed are con- 
verted to methane, coke, and hydro- 
en. 
With 
natural gas 
roleum Fistillates, tube- 


premium feedstocks, such as 
liquids and paraffinic pet- 
ce opera- 


tion is feasible as long as I 
which does not give excessive coke 
formation. If it is desired to use high 
severities and/or low-grade petroleum 
oils, moving bed (3, 13, 22, 23, 29) or 
cyclic (7, 9, 17, 27, 28) cracking tech- 
iques must be employed. However, 
little interest has been shown so far 
in the use of fluidized solids, moving 
beds and cyclic-regenerative 
ces for ethylene production, al- 
though in this type of equipment coke 
formation can be h effectively 
and considerable freedom in the 
choice of pyrolysis conditions exists. 
Further, petrochemical and _tar-pro- 
cessing ations based on pyrolysis of 
low-grade crude oils could be located 
near most of the major marketing 
areas because of the relatively low 
feedstock eae and stora 
costs, and thereby achieve a me 
able de of independence from 
fuse in the raw material sup- 
ply picture. 


Basic process considerations 


Most published pyrolysis studies 
momma with the effects of operat- 
ing variables on product distribution 
have as their objective tubular reactor 
design and are, therefore, generally 
limited to consideration of C,-C, hy- 
drocarbon feeds (6, 25, 31, 34). tn 
these design studies, an empirical or 
semiempirical kinetic model is set up 
which predicts the product distribu- 
tion as a function of feed conversion, 
pressure, and temperature. Feed con- 
version, in turn, is related to space 
velocity or reaction time, pressure, and 
temperature. Design factors are ob- 
tained by a stepwise trial-and-error 
solution, or by iterative digital compu- 
ter solution, of expressions defining 
extent of conversion, pressure drop, 
and enthalpy change in terms of com- 
mon nee . Mass velocities, coil 
dimensions, and heat flux densities can 
then be selected for a given initial 
temperature and . This rela- 
tively complex reactor coil design 
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method is necessitated by the critical 
dependence of the coke deposition 
rate for any given feedstock on tem- 
pote patterns determined by heat 

density, tube dimensions, mass 
velocity, and on pressure. 

A ch to Equilibrium. Ethane 
relatively slow 
compared to the ones pyrolysis re- 
actions of the higher molecular weight 
paraffins (32) so that the extent of ap- 
proach to C,H,—C,H,—H, equilibrium 
in the gaseous products is a good in- 
dication of pyrolysis severity (10, 34). 
In the pyrolysis of natural gas liquids, 
petroleum, and shale oils, all of the 
two-carbon-atom species seem to be 
formed from a common unstable in- 
termediate system (15, 20). As a re- 
sult, ethane, ethylene, and hydrogen 
are recovered in the pyrolysis products 
at the approximate odiiidlen con- 
centrations corresponding to the effec- 
tive reaction temperature and pres- 
sure. This indicates that the reactions 
which maintain this subsystem in equi- 
librium must be considerably faster 
than the initial decomposition reac- 
tions, or the competing reactions lead- 
ing to the formation of other pyrolysis 


products 
cor sis severity ranges have been 
established for a number of paraffins 
and olefins, including methane, 
ethane, and ethylene, within which 
close approach to the C,H,-C,H,-H, 
equilibrium can be assumed (15, 21). 
For natural gas liquids and petroleum 
oils, reaction temperatures above 1300° 
F. and reaction times above one sec- 
ond appear to be adequate (15, 21). 
This includes the commercial range of 
pyrolysis severities in which the con- 
version of C,-C, hydrocarbons can be 
far from complete, although C,H,- 
C,H,-H, equilibrium is attained. The 
existence of similar equilibrium rela- 
tionships is also indicated for the C, 
and C, paraffin-olefin-hydrogen sub- 
systems; however, large deviations 
from equilibrium occur at the lower 
pyrolysis severities due to the exces- 
continued 
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continued 

sive propane or butane concentrations 
when these materials are used as the 
feed. Thus, with the exception of sys- 
tems in which unreacted feedstock in- 
terferes, the flowing equilibria: 


CH, + H, = 
; i = (1) 
will closely te actual - 


uct distributions at severities emp 
in ethylene production. 

Approach to chemical equilibrium 
by a subsystem of a complex reaction 
system is a useful characteristic since 
it allows the determination of the 
effective reaction temperature under 
conditions where actual measurement 
is difficult and not reproducible in dif- 
ferent types and sizes of apparatus. 
Further, the knowledge that the for- 
ward- and reverse-reaction rates of 
any given subsystem are substantially 
greater than those of competing re- 
actions is helpful in defining the 
course of the over-all reaction. For 
example, much evidence exists that 
the best molecular representation of 
methane formation secondary py- 
rolysis reactions is relatively slow hy- 
drogenolysis of low molecular weight 
paraffins, in flowing equilibrium with 
olefins of equal carbon number, and 
with hydrogen, in accordance with 
reaction system (1), (15, 21): 

H, 

CH, + C,, Hy; 

i= 28... (2) 
In high-pressure hydrogenolysis of 
a variety of C,-C,, hydrocarbons, 
where only trace quantities of olefins 
are present due to the effects of pres- 
sure and feed hydrogen on reaction 
system (1), one can observe the oc- 
currence of optimum butane, pro- 
pane, and ethane yields in sequence, 
accompanied py continually increas- 
ing methane yields. Further, at rela- 
tively high ane concentrations, 
methane and ethane are formed in 
equimolar quantities, as predicted by 
reaction (2), (33). 

Relative Rates of Major Secondary 
Reactions. Since any conversion of 
feed to methane constitutes, for all 
practical purposes, a permanent loss 
of an equivalent amount of carbon 
available for production of olefins and 
diolefins, excessive methane formation 
should be avoided by proper control 
of operating conditions. Short reaction 
times and low partial pressures have 
as favorable an influence on limiting 
methane formation as they have on 
limiting carbon formation. Methane 
recycle has been found to have some 
depressing effect on net methane 
yields, and a corresponding beneficial 
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effect on olefin yields (16). However, 
due to the apparent slowness of the 
reverse reactions of system (2), this 
effect is so small that its economic 
value is —- offset by the in- 
creased dilution of the product olefins. 

The rate of secondary methane 
formation has been estimated from 
data obtained in the pyrolysis of 1/3 
mole fraction ethylene—% mole 
fraction hydrogen mixtures (15). At 
atmospheric pressure, reaction tem- 
peratures of 1550 and 1700°F., and 
reaction times of 0.5 to 5 seconds, 
the apparent rate of ethane hydro- 

enolysis to methane was shown to 

only a fraction of published values 
for the rate of ethane dehydrogena- 
tion, and the rate of ethane formation 
by ethylene hydrogenation (34). Com- 
peting side reactions were also shown 
to be relatively slow. The resulting 
close approach to C,H,-C,H,H, 
equilibrium (21), and the nearly sta- 
tionary ethane concentration at each 
temperature level, is the expected be- 
havior of reaction systems (1) and 
(2) when i = 2. 

Measurement of Pyrolysis Condi- 
tions. For the tube-furnace data on 
which a major portion of this study 
is based, maximum reaction tempera- 
tures were known with considerable 
certainty since it could be shown that 
sufficient heat was transferred, on as- 
sumption of laminar flow and absence 
of radiation effects, to permit close 
approach of the minimum reaction 
mass temperatures to tube wall tem- 
peratures at the highest throughput 
rates employed (12, 15). This was 
co by the close agreement of 
the experimental partial-pressure prod- 
ucts for the ethane-ethylene-hydrogen 
subsystem and the equilibrium con- 
stants corresponding to the indicated 
maximum reaction temperature as dis- 
cussed above. 

It was further found that tube- 
furnace-yield data for natural gas 
liquids and petroleum and shale oils 
could be satisfactorily correlated with 
operating conditions employing reac- 
tion times computed from the exit-gas 
volume at average reaction condi- 
tions. This avoided the uncertainties 
introduced by attempts to approxi- 
mate true reaction times of pyrolysis 
systems undergoing large volume 
changes. It can be seen below that 
the fictitious reaction time (@) based 
on the exit-gas volume is ——s 
to the distance (L) from entrance 
to the reaction zone of a flow reactor 
of given cross-sectional area (S), or to 
the corresponding volume (Vz); it is 
also related to the true reaction time 
(6°) based on the instantaneous reac- 
tion mass volume: 


SdL dV, 
dg = = (3) 
V,F V,F 
SdL dV, 
de* = = (4) 
VF VF 


where Vy, and V are the exit and 
instantaneous reaction mass volumes 
per unit mass respectively, and F is 
the mass rate. Thus, the reaction rates 
based on V and @°, V, and @, or the 
form used by Hougen and Watson 
(11) can be considered as equivalent: 


-dn; 


(5) 
where the value of r*, for a flow sys- 
tem of i components is defined as: 
moles of the ith component disappear- 
ing per unit volume of reaction mass 
per unit time. 

In high-temperature pyrolysis flow 
systems, especially in the presence of 
a diluent gas, @ approximates the 
value of the true reaction time. It 
is, therefore, more useful as a corre- 
lation parameter than the reactant 
space velocity on a mass or volume 
basis, since latter does not reflect 
the influence of pressure, tempera- 
ture, and presence of inert diluents 
on reaction conditions. If desired, the 
value of 6° for any given pyrolysis 
system and pyrolysis conditions can 
be approximated by graphical inte- 
gration of Equation (4) on the basis 
of experimental data on the variation 
of V, with F at constant Vz, or of 
Vz, with Vz at constant F. 

In the 42-in. heated length, 2%-in. 
diam. tubular reactor, consistent and 
reproducible results were obtained at 
a given partial — level over a 
a range of @ from 1 to 14 sec., 
achieved through the separate or 
combined effects of variation of feed 
rate, pressure, and dilution with inert 
feed gases, use of inserts to reduce 
free reactor volume, and heating of 
only two or three of the four furnace 
sections. The latter two methods were 
employed to limit the range of neces- 
sary variations in feed rate. When the 
inlet zone was not heated to reaction 
temperature, it was employed for pre- 
heat at indicated temperatures of 
approximately 800-1100°F. to reduce 
temperature gradients at the higher 
feed rates; the volume of the preheat 
zone was not considered in the com- 
putation of reaction time. 


Prediction of gaseous 
product composition 
In an earlier paper dealing with 
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this 
of maximum reaction temperature (t) 
and the reaction time based on the 
total exit-gas volume @ were shown 
to be useful for defining pyrolysis 
behavior of natural gas liquids and 
petroleum and shale oils (21): 
(a) The equilibrium approach func- 
tion f,/K,, where f, is the 


pressure product (C)e 

(B)® .. . of a subsystem aA +- 

K, is ‘ 

equi 
(b) a= pyrolysis severity function, 

It that to 

could. be predicted. for the 
following subsystems: 


(a) C,H,+-H,22C,H,, f:=K,, 
(b) C,H,+H,—2CH,, (t,0) 
(c) C,H,+H,—CH,+C,H,, 
(40) Ky. 
where the bracketed subscripts refer 
to the system, and the highest carbon 
number of the system components 
ively of reaction systems (1) 
(2). The propylene-hydrogen- 
methane-ethylene system shown un- 
der (c) above, was used in preference 
to the propane-hydrogen-methane- 
ethane system defined by reaction 
system (2) for i=3, because of the 
small concentrations of propane in the 
high-temperature products 
of feeds other than propane, and the 
interference of u 
pane when used as a f 
tem (c) was also considered of 
by Myers and Watson in 
their selection of effective over-all 
secondary reactions in propane 
pyrolysis (25). 

At the reaction times and tempera- 
tures employed in the tube-furnace 
study (1-14 sec., 1300-1600°F.), 
acetylene concentrations the 
ysis products of propane 
molecular weight were 
significantly below the anticipated 
equilibrium value, although in the 
pyrolysis of C,H,-H, C,H,-H, 
mixtures in the same range of condi- 
tions, the subsystem: 


(d) C,H, + H, = C,H, 
did maintain close approach to equi- 
librium (f,=K,) “ate is likely that, 
at long residence times, acetylene 
yields characteristic of the indicated 
pyrolysis conditions are affected by 
quench-zone conditions in the pres- 
ence of large of highly 


Butadiene concentrations also ap- 


proached equilibrium — defined 


Figure 1. Effect of py- 
is severity on prop- 


rolysis 

ylene/ethylene weight 
ratio (normalized to 1 
atm. partial pressure) 


Figure 2. Effect of pyrol- 
ysis severity on ethane/ 
methane mole _ ratio 
(normalized to 1 atm. 
partial pressure) 


Figure 3. Effect of 
pyrolysis severity on 
approach of propylene- 
hydrogen-methane-ethyl- 
ene system to equilib- 
rium. 
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DESIGN 
a... 
| 
| 
0.01 
1300 800 


the su £ 
(e) 2C, = C,H, + H,, 


fs = 
quite closely in C, hydrocarbon 
tems. Experimental values for higher 
molecular weight feeds were again 
generally lower than equilibrium 
values corresponding to the maximum 
pyrolysis temperature, probably as a 
result of continuing reaction during 
quenching, but the deviations were 
much less than for subsystem (d). 
The reasonably close approach of 
subsystem (e) to equilibrium tends 
to confirm the molecular scheme 
which has been employed in the in- 
terpretation of secondary lysis 
reaction systems (15, 20). Ein this 
scheme, acetylene, diacetylene, buta- 
diene, and the lower molecular weight 
aromatics are assumed to have a com- 
mon reaction intermediate 
which is in equilibrium with the in- 
termediates msible for olefin 
formation. Simi conclusions re- 
garding the origin of butadiene, and 
of aromatics produced by 

reactions, were reached by Groll (8), 
Schneider and Frolich (30), and 
Weizmann et al. (35). 

In the earlier study, the lysis 
severity function was used to cor- 
relate product yields and distribu- 
tions for specific feedstocks. In a re- 
evaluation of all available 2% in. 
diam. tube-furnace data (18, 19, 21, 
24, 26) for feedstocks ranging from 
propane to Bunker C fuel oils, reac- 
tion times from 1 to 14 sec., reaction 
a from 1300 to 1600°F. 

ial of the h en- 


A 
7 
és. 
2 
M 
> 2 4 


REACTION TIME, SEC 
Figure 4. Relationship between pyrol- 
ysis temperature, reaction time, and 
calculated methane/hydrogen mole ra- 
tio (normalized to 1 atm. partial 
pressure) 


(C,H,)/(Px)*/*(CH,) = 
(t9°-°*) (6) 
(C,H,) /(Px)*/*(CH,) = 
(7) 


= os (to) (8) 
These functions of pyrolysis — 
are plotted in Figures 1, 2, and 3. 
Although there is considerable scatter- 
ing, no tendency towards systematic 
deviations for the various types of 
feedstocks and the different Bao 

ranges is apparent. plot 

of Figure 1 relates the weight ratio 
of propylene to pan in the pyrol- 
is ‘products to operatin am- 
in the other plots, since these units 


lene yield, feedstock C/H weight ratio 
and operating conditions which will 
be ted in the following section. 
curves of — 1 and 3 were 
drawn to give the agreement be- 
tween imental methane-hydro- 
mole ratios and values calculated 
the plots of Figures 1 and 3 by 
means of the expression: 
(CH,)/(Px)*(H,) = 


os (9) 
The calculated values are plotted in 
Figure 4. 


From the correlations of Figures 1, 
2, and 3 under assumption of close 
approach to the equilibria of reaction 
system (1), it is possible to make 
rough estimates of gaseous product 
compositions. For this , the 
relationship between pyrolysis 
severity function for the 2% in. diam. 
tube furnace data used in this study, 
and equivalent parameters character- 
ining the operating conditions in other 
types of apparatus, must be known. 

Effective pyrolysis temperatures can 
be related to measured temperatures 
on the assumption of ethane-ethylene- 
hydrogen equilibrium. At constant par- 
tial pressure, the free hydrogen con- 
centration in the gaseous products 
(21) or the propylene-ethylene and 
ethane-methane ratios (Figures 1 and 
2), show a direct dependence on py- 
rolysis severity, with the free hydrogen 
content probably being the most con- 
venient empirical parameter of sever- 
ity. 
"The heating value (gross heat of 
combustion unit volume at 
standard conditions) of the gates 
hydrocarbon fraction of the Pr uct 
gas is also a good parameter of pyrol- 


C/H WT RATIO 


C/H WT RATIO 


products (Px) ranging from 0.2 to 8.6 are more useful in estimating - ysis severity, and approaches an in- 
atm., it was f that: lene yields from a correlation - verse linear relationship with the 
PYROLYSIS SEVERITY FUNCTION=I600-I1660 * 1520 — 1560 * 1520 — 1550 
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Figure 5. Effects of feedstock carbon/hydrogen weight ratio and operating conditions on pyrolysis yields 
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NOTATION 


a,b 


(A){B)..{N) = 


= stoichiometric co- 
efficients of react- 


systems of maxi- 
mum carbon num- 
ber i = 2,3.. 
K, = f, at equilibrium 
Ku, Kia, = 4) at 


L = distance from reac- 
tion zone entrance 
of flow reactort 

Ly = length of flow re- 
actort 

n, = moles of ith com- 
ponent in reaction 
mass per unit mass 
of feedt 

P = absolute reaction 

pressure, atm. 
= gas y 0.- 
205 (liter) (atin. ) 
/(g-mole) (°K,) 
r*, = reaction rate, moles 


ume at average re- 


Greek Symbols 
function defining 
)/(Px)¥* (H,) in 
terms of ¢ and @ 
ning relationship between 
mole ratio of selected gas- 
eous pyrolysis products, Px 
and pyrolysis severity 
reaction time based on P, 
free volume of reaction zone, 
and total exit gas flow rate 
(hydrogen, gaseous hydro- 
carbons, inert gases and 
steam), neglecting volume 
contribution of nongaseous 
products, as calculated from 
ideal gas law, seconds 
6° = true reaction time, seconds. 


of tube furnace data employed in this 
study (19, 21). — 
gravity and heating value of 


steam is used, and when preliminary 
cooling and liquid product separation 
steps reduce C,-plus hydrocarbon 
content to a low and constant level. 
To obtain an estimate of gaseous 
the reaction temperature and tne 


h distribution of n com- 
ponents to empirical functions of the 

ting and the applic- 
able eq constants for the 
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CH,, C,H,, C,H, C,H, and C,H, 
are assumed to be present in signifi- 
cant concentrations: 

Values for maximum reaction tem- 
perature (t in °F.), absolute reaction 
— (P in atmospheres), mole 

action of hydrogen plus gaseous 
hydrocarbons in total exit gas (x), and 
reaction time based on total exit gas 
volume at average reaction zone tem- 

ature and pressure (@ in sec.), are 
The values of ¢,, ¢, and 

$s are defined by Figures 1, 2, and 3; 
the values of the equilibrium con- 
stants are determined by t; the value 
of a = ¢, ¢; K, is plotted in Figure 4. 


(H,) = assumed value 

(CH,) = a(H,)(Px)* 

(C,H,) = a(H,) ¢, (Px)*/* 

(C,H,) = a¢,/K,(Px)* 

(C,H,) = a¢, ¢,/K, 

(C,H,) = a*¢,"K;/ 

(H,)K,* (Px)*/* 

Values of (H,) are assumed until the 
summation the mole fractions of 


gaseous product 
one, or a value of one less the esti- 


mated mole fraction of gaseous hydro- 
carbon constituents of the pyrolysis 
products not considered in the expres- 
sions listed above (correlations were 
developed on the basis that any C,- 
plus hydrocarbons present the prod- 
uct gas after liquid products recovery 
are included in x). 

This method is applicable when 
the primary pyrolysis reactions are 
essentially completed and is, there- 
fore, of primary interest in cases 


where pyrolysis apparatus Gemien of 
handling substantia carbo 
can be employed 


Prediction of yields 


Figure 5 illustrates the direct de- 
ence of product distribution on 

/H weight ratio in the 4.5-9 range 
at pyrolysis severities which insure 
that complete decomposition of the 
feedstock has been approached. This 
eliminates data for propane below 
t9°-°* = 1600 and data for butane be- 
low t@°-°* = 1500-1550. The distribu- 
tion between gaseous and nongaseous 
products is primarily the result of the 
continued 
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DESIGN | 
| 
ume of reaction 
ing species, A, B mass (at reaction _ 
conditions) per 
mole fractions unit mass of feed} 
components in to V, = total exit gas vol- . 
exit gas (when — 
used in conjunc- action conditions . 
tion with absolute unit mass of 
-gaseous hydro- Vaz = reactor volume 
= fraction of 2 = mole fraction of 
exit gas lus gas- 
(when used in con- cous hydrocarbons 
junction with par- in exit gas 
tial pressure Px) : 
C/H = carbon - hydrogen 
ratio of 
tock 
F = feed rate, unit mass 
per secondt 
= partial of ith component 
(C)*(D)* ... / second per unit 
volumet 
(B)® - - -, of nth S = cross-sectional area 
subsystem, aA-- of flow reactort 
bB+... — cC+ T = reaction tempera- 
dD+ ..., in re- ture, °K. : 
action mass t = maximum temper- 
hus, wihaa = partial pressure ature in flow reac- 
ucts of olefin tor, °F. 
mation (1) 
and paraffin hy- ———— 
drogenolysis ( t In consistent units 
function t@°-* over much of the 
ydrocarbon mixtures ex- 
ibit a linear interdependence, these 
two parameters severity 
are useful for control purposes, espe- 
cially when no diluent other than 
— hydrocarbon fraction of 
product gas, it is necessary to 
solve n-1 simultaneous equations re- 
lating the molar hydrogen-gaseous 
condition that the summation of the 
mole fractions of the components 
equals one. Below, such a system is 
set up for the case where only H,, 7 


continued 


expected effect of feedstock C/H 
weight ratio on the relative abundance 
of a high hydrogen content H,—C,-C, 
hydrocarbon fraction and a low hydro- 
gen content aromatic C,-plus hydro- 
carbon and coke fraction. The close 
agreement of actual results with these 
simple stoichiometric considerations 
reflects the limited influence of feed- 
stock pro on gaseous uct 
composition in thee high 
range. The method of computation 
employed for Figure 5 does not make 
any allowance for the sulfur, oxygen, 
nitrogen and ash content of the feed- 
stock, so that all pyrolysis products 
other than the H,—C,-C, hydrocar- 
bon fraction are shown as nongaseous 
products. Due to the relatively high 
content of these minor constituents in 
crude shale oil, the results shown for 
this feed 7.5 C/H 
weight ratio) deviate significantly. 
Figure 5 clearly shows the rapid 
decrease of ethylene and ylene 
yields with increases in feedstock C/H 
weight ratio and the corresponding in- 
crease in nongaseous products. In- 
crease in product gas partial pressure 
over a re tively ‘Wimited rasige also 
causes a decrease in olefin for- 
mation. Much of this decrease ap- 


as an increase in 
yield, especially at high feedstock 
eet ‘af partial 
on 
gaseous product appears to exist. 
As noted before, nongaseous prod- 
uct distribution cannot be readily pre- 
dicted since, particularly for the 
higher molecular weight, high C/H 
weight ratio materials, a significant 
portion of the nongaseous products 
is not the result of vapor-phase pyro- 
Further, the re: 
tion ucts and 

other than C/H weight ratio as well 
as operating conditions. In general, 
increase in feedstock molecular 
weight, or molecular weight range, 

‘its in a shift from lower mo 
cular weight aromatics to higher mole- 
cular weight aromatics content of the 
liquid products, and higher coke yields 
(1 ol, 85). The minimum coke yield 
corresponds to the Conradson carbon 
residue value of the feedstock; actual 
coke yields can be significantly higher 
at pyrolysis severities above t9°-°*= 
1550. At high severities, vapor-phase 
carbon (lamp black) is also formed. 
To permit direct estimates of ethy- 
lene yields as a function of feedstock 
C/H weight ratio (4.5-9), pyrolysis 
severity (t9°-°*= 1400-1750) and par- 
tial pressure (Px=0.2-3.6 atm.) an 
empirical correlation was developed 
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on the basis of the 2% in. diam. tube 
furnace data: 


(10) 


wt. % C,H, = 


a 
45 C/H 
e 1-0.75 log (Px) 


The agreement between actual and 
estimated ethylene yields, and the 
effects of process variables on ethy- 
lene yield, are shown in Figure 6. 
Experimental points obtained at low 
severities for propane and butane are 
omitted because of severe scattering. 
Natural gasoline also shows consider- 
able scattering at low severities. How- 
ever, even in this range which in- 
cludes conditions employed in current 
commercial tube-furnace tions, 
the correlation predicts yield trends 
a well. There is a tendency for 


results in the high pressure 
range to show larger tr and 
for estimated values for high C/H 


weight ratio feedstocks to be too high. 
For the range of reaction times 


(220/C/H) — 16 


used, all feedstocks tend to maxi- 
mum ethylene yields in the 1550-1600 

is severity range. However, as 
rae bp Schutt and Zdonik (32), this 
may not.correspond to 
erating conditions even if carbon 
position is not a limiting factor. In 
this range of severities, 
yields are only 25 wt. % ylene 
yields (Figure 1). For propane, at 
one atmosphere partial and 
te°-°°=1570, this woul 
to a total C,-C, olefin yield of 42 wt. 
%, whereas, at severities of 1500-1525, 
total C,-C, olefin yields are 44 wt. % 
on the basis of Equation (10) and 
Figure 1. Predicted values are in 
reasonably good with pub- 
lished single-pass data tor pyrolysis ot 
low C/H ratio feedstocks under com- 
mercial tube- ting con- 
ditions (at severities Pfined ‘by the 
observed propylene-ethylene _ ratios 
and Figure 1) (8, 14, 30, 32). Agree- 
ment with Thermofor lytic crack- 
ing (TPC) data obtained with pro- 
pane and a number of petroleum 
crudes and fractions in a 1 bbl./day 
pilot unit is also satisfactory, if un- 
certainties due to insufficient we 
lished information for complete - 
acterization of the operating variables 
are taken into consideration (3). 


Table 1. Comparison of pyrolysis product distribution 


C/H Ratio of Liquid Products(*) 
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| 
Feed Stock 
Conradson Carbon Residue, wt % 
Total Pressure, atm ...........- 
Partial Pressure, atm (*)........ 
Reaction Temperature, °F(®) .... 
Pyrolysis Severity, t9°-°* ........ 634 
$.200°C ope sie 00 
| 
: *) Hydrogen drocar- 
Footnotes bone (nding 
ered in vapor-phase ). 


Pyrolysis of low-grade oils 


plugging. Coke formations in the cy- 


é ; ACKNOWLEDGMENT clic pilot unit tests were below the 
“PP basic research program the Insti- the feedstock, possibly as a result of 
properties at moderate and high _ tute of Gas ney oh funds equipment design characteristics (28). 
Included provided its mem and con- In commercial operation at 
hom ther li tube fur.  ‘Tibutors. major part of the ex- severities suitable for ethylene produc- 

‘ imental data was obtained in tion, coke laydown during the process 


nace (21, 26), (b) a cyclic-regenera- 
tive pilot unit of 50 gal./hr. nominal 
capacity (28), (c) a 1-2 bbl. /hr. capac- 
ity TPC pilot unit employing % to 
%-in. diam. coke pebbles as heat 
transfer medium (1, 22, 23), and (d) 
a 2-3 gal./hr. capacity fluid-bed pilot 
unit employing 40-mesh silica gel as 
heat Sdache medium (29). Design 
features and operating characteristics 
of these units described 
in detail. However, it should be noted 


studies sponsored by the Gas Opera 

as 
tions Research Committee of the 
American Gas Association with finan- 
cial support of the Promotion-Adver- 
tising-Research Plan of the Association. 


oil introduction portion of the cycle, 
as calculated from stoichiometric bal- 
ances over the blast (reheat) portion 
of the cycle, is usually higher (,wt. %) 
than the Conradson carbon residue 
value of feedstock (17, 19). 

The high C/H weight ratio of the 
liquid products, even at the lowe 
severities, shows them to be predomi- 
nantly aromatic. The 0-200°C. distil- 
late and the pitch (residue above 


that cyclic-regenerative pyrolysis of compared on the basis of the propy- 355°C.) are potentially premium prod- 
petroleum oils requires pat- lene-ethylene ratio. The late fraction consists 
terned after that used in utili The nongaseous obtained benzene, toluene, xylenes, 


the design developed for opera- 
tion with weight 
hydrocarbons (7) by making provisions 
for direct water quench of hot yroly- 
sis products to remove tar cal pitch. 

It can be seen from Table 1 that 
pyrolysis yields at the two pyrolysis 
severity levels are roughly comparable 
in spite of considerable variations in 
processing conditions. Although the 


at equivalent severities are also similar 
except that with the Surface Combus- 
tion tion TPC unit (1, 22, 23) 
design, pitch yields are lower, and 
coke formations dingly high- 
er. This is the t of a pebble 
quench which removes the hig est 
molecular weight pyrolysis ucts 
leaving the reaction zone throu 

contact with a side-stream of 7 

800°F. coke pebbles to avoid offtake 


and various C,-plus aromatics (3), and 
the pitch is suitable as a binder for 
the carbon electrodes used in alumi- 
num production (2). Significant quanti- 
The coke recovered in TPC operation 
is of electrode grade if produced 
from low-ash content feedstock (1). 
An indication of the economics of 


production of petrochemical crudes 


obtained with reduced crude oil in various types of apparatus 


FLUID BED 


16 17 31-B 1 
23.0 21.4 18.5 
6.99 7.04 7.36 
5.3 4.4 7.9 
1.38 1.46 1.71 — — 
0.42 0.46 0.39 — 
1530 1608 1348 1400 1650 
3.24 8.03 8.8 — 
1642 1719 1536 — — 
Mole % Wt % Mole % Wt % Mole % Wt % Mole % Wt % Mole % Wt % 
42.4 17.46 42.9 19.18 $2.0 11.46 34.7 11.09 $7.3 16.04 
$.2 2.48 1.7 1.48 5.9 3.98 6.2 $8.73 2.4 1.96 
0.1 0.18 — — 0.6 0.59 1.2 1.06 0.3 0.36 
— — 0.8 0.39 0.1 0.12 — 
25.6 18.45 20.7 16.15 23.6 14.78 23.3 18.01 23.5 17.63 
3.9 4.21 0.8 0.98 7.6 7.11 9.8 8.24 2.0 2.28 
0.2 0.33 0.38 0.53 1.2 1.51 1.8 2.02 0.2 0.30 
— — — 0.2 0.28 — — 
0.9 1.27 0.6 0.86 1.5 1.82 2.1 2.27 0.7 1.08 
0.2 0.39 0.2 0.42 0.6 0.89 0.6 0.79 0.2 0.36 
0.3 0.23 0.8 0.56 a — 0.3 0.16 0.6 0.42 
23.2 1.20 $2.0 1.80 26.7 1.20 19.7 0.79 $2.8 1.76 
100.0 46.15 100.0 41.86 100.0 43.638 100.0 48.56 100.0 42.14 
11.48 9.44 11.71 9.76 
8.09 12.96 7.31 7.36 
5.69 5.738 6.32 4.39 
24.67 26.07 17.60 17.15 
49.98 54.20 50.31 42.94 38.66 
18.31 20.04 14.74 14.09 26.64 
3.92 8.94 6.06 18.5 19.2 
(°) Maximum value for tube furnace, (¢*) Corrected to 100% material bal- () By difference. 
average value for cyclic and fluid-bed ance; also includes sulfur, oxygen, nitro- (*) From carbon hydrogen balance. 


and nominal value for TPC operation. (*) Assumed to contain 6 wt % H,. 
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DESIGN: 

pyrolysis severity function t@°-* is 

given where the necessary data are 

available, the gaseous-products yield 

shows > most consistent trend whe 
continued | 


continued 

from lower oils can 

be obtained of 

raw material, utility and investment 

lytic cracking. From a typical reduced 

crude or vale oa crude with the 

Pr : 7.2 C/H wt. ratio, 21 °API 
ib /gal) and 6 wt. % Conradson 


carbon residue, the olefin and diolefin 
yields which can be expected at mod- 
erate severities in these types of oper- 
ation on the basis of data of 
Table 1 and Figure 5 ae shown as 
follows in Table A: 

At moderate severity, the total gas 

ony (H,, C,-C, hydrocarbons) from 

ical reduced crude feed de- 

above will be about 45 wt. %, 
pe carbon deposition will be about 
9 wt. % in cyclic operation, and 14 wt. 
% in TPC operation. Thus, on the 
assumption of 100% product recov- 
eries, liquid products, ranging from 
benzene to pitch will be about 46 wt. 
% for cyclic operation and 41 wt. % 
for TPC operation. As noted above, 
the lower value for the latter is due 
to the removal of pitch in the pebble 
quench. 

In cyclic operation, process heat 
requirements for converting the feed 
to pyrolysis products at operating 
temperature are about 1800 B.t.u./Ib. 
and the over-all efficiency of 
heat utilization can be to be 
60%. Combustion of deposited coke 
(16,000 B.t.u./Ib.) is used to supply 
a portion of heat requirements (17). 

In TPC operation, pilot plant data 
en to 6000 bbl./day capac- 

indicate a total fuel uirement 

3500-4000 B.t.u./lb. of feedstock 
(flue gas leaving at 1100°F.) (1). The 
same data also indicate that 8 lb. 


C,H, 5.5 
1.5 
2.0 
C,H, 0.5 

Total 29.0 


be gasified in the 
ducing the recoverable yield propor- 
tionally (1). 


mentary fuel and will be in consi 

able excess of requirements in case of 
cyclic operation. The estimated raw 
material and utility costs for the py 

olefins, assumin 7.5¢/ ml. 

ess oil, 70¢/1000 Ib. Oe eal. 
liquid byproducts credit, 30¢/milli 

B.t.u, excess tail gas credit in cyclic 
and $10/ton credit for TPC 


A reduced crude oil pyrolysis plant 
of about 6000 bbl. day ca ty, 
could produce 400,000 Ib./ 
ethylene, including the ciated 
yield from C,-C, paraffin recy 
Total C,-C, olefin ‘end diolefin cay 
ity would approach 600,000 Ib. cp 
and liquid = -products yield would 
be about 100,000 gal./day. About 
4.5 billion B.t.u./day of excess tail 
gas would also be available in cyclic 

ion and a coke yield of about 
100 tons/day would be obtained in 
TPC operation. The cost of a cyclic- 
regenerative plant with this capacity, 
site, site improvements, 

gua ant, general plant buildings, 
ol and finished by-product storage, 


CURVES REPRESENT RELATIONSHIP: WT % Cote (Pxet-[(220/ c/H )-16] fa 


OPEN POINTS: O 2-1 


CLOSED POINTS: Px+2.0-3.6 
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Figure 6. Effects of feedstock carbon/hydrogen weight ratio and pyrolysis severity 
on ethylene yield (normalized to 1 atm. partial pressure) 


78 March 1959 


and any gas processing other than that 
necessary for a crude separation of 
liquid products, has been estimated 
at 5.5 million dollars (17). The cost of 
a TPC unit and auxiliaries of equiva- 
lent ca has been estimated at 
about 3 dollars (1, 22). 
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Gas Tech Thesis, Illinois Inst. Tech- 
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Presented at A.I1.Ch.E. Meeting, Salt 
Lake City, Utah, under the title, 
“Process Variables in the Produc- 
tion of Ethylene from Fluid Fossil 
Fuels.” 
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Nature produces (snow, 
sleet, and hail) indirectly by change of 
atmospheric pressure to bring warm 
water vapor in contact with cold air. 


As a method of industrial refrigera- 
tion, jet vacuum refrigeration is thor- 
oughly established and is successful in 
many hundreds of industrial plants in 
capacities varying from a few tons to 
4500 tons. 


The unit sketched can be placed out- 
doors and operated continuously or in- 
termittently in any climate. The equip- 
ment adapts itself readily to automatic 
control or is very easy to control manu- 
ally. The unit is self-supporting. There 
are no moving parts, no noise, no vibra- 
tion. The maintenance and supervision 
required are negligible. 


Comes Neare 


REYNO 


While most vacuum installations are 
used to cool water, vacuum cooling is 
particularly efficient for cooling chemi- 
cal solutions. Instead of the usual ex- 
pensive heat transfer surface, only 
simple corrosion-resistant vessels are 
needed. Some process plants have 
dozens of separate units totaling thou- 
sands of tons of refrigeration just for 
the purpose of cooling chemical solu- 
tions. Their record of savings is re- 
markable. 


There are many other applications, 
too. Fresh vegetables and other moist 


In each case, water is its own re- 
frigerant or cold air serves the pur- 
pose. Jet vacuum refrigeration comes 
nearest to this natural refrigeration. 


solids are readily cooled by jet vacuum 
refrigeration. By adding a heat ex- 
changer bundle inside the vacuum 
chamber, gases can be cooled without 
circulating any liquid. In some cases, 
the automatic de-aerating effect of 
vacuum cooling is important. 

Many installations of old style me- 
chanical refrigeration could be re- 
placed profitably with vacuum refrig- 
eration, which costs much less to buy 
and somewhat less to operate. , 

All inquiries will be given careful 
engineering study without obligation. 


Main Office: 751 Central Avenue, Westfield, N. J. 

New York Office: 17 John Street, N.Y. 38, N. Y. 

Chill-VACTORS® + Steam-Jet EVACTORS® + Aqua-VACTORS® - Fume Scrubbers - Special Jet Apparatus 
For more information, turn to Data Service card, circle No. 15 
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industrial news 


NON-CORROSIVE 
ibercast PIPE 


Major naphthalene 
distillation unit 
on line 


Allied Chemical plant at Philadel- 
phia (Frankford), Pa., said to be 
world’s largest. 


a domestic threats of naphta- 
oduction plus an vor- 
et position vis-a-vis 
imports (CEP, November, Scope, 
21), Allied* Chemical has just 
sour on stream at Frankford, Pa., 
what is claimed to be the world’s 
largest naphtalene distillation unit. 
The new installation (capacity un- 
— replaces a steam-heated, _ 
fired, 3-column atmospheric and 
vacuum distillation system, which re- 
quired a battery of six centrifuges to 


= 78° melting point naphta- 


In the new Badger-built Frankford 
plant, overhead take-off from the first 


FIBERCAST OTHER PIPE of four columns is crude solvent des- 

. ries tined for use in production of styrene 

How Fibercast Pipe is the answer to the dual control of contam- for resins and industrial solvents; from 

inants is best explained through the above simple illustrations. the second column comes crude hi- 

The smooth interior of Fibercast (Hazen-Williams C Factor-147) flash from which “CUMAR’ resins are 

prevents the accumulation of contaminating globules, slime and made; and from the third column, an 

sediment on the pipe's walls. And, since Fibercast is non-corrosive, intermediate fraction which is repsoc- 

it does not create a contaminant such as iron oxide and bacteria essed. After in the first 

residue as is the case in many other piping systems. If the stream three columns, the — thalene prod- 

is non-contaminated when it enters a Fibercast line it is just as uct is distilled off in the fourth 

pure when it leaves! column. All columns are equipped 

with trays operating 

Fibercast is the solution to your piping problems, whether they at high-tem- 

be contamination, corrosion, weight or many other factors. Get en a heat "host. eed or the 

the complete Fibercast story. Send the coupon below for the newly- naphalene column is supplied by a 
published Bulletin No. 20. vertical, direct-fired tube still. 

The entire plant can be operated 

by one man ” means of a semi- 

FIBERCAST . . . the cure for Corrolitis’, the pipeman's chronic headache. graphic control panel equipped with 

There's quick and permanent relief through prescribing non-corrosive miniature instruments. A pneumatic 

Fibercast. You save money, too, Get the facts. *(Pipe failure due to corrosion) process control system is used 

throughout. 

Onygen at U.S. Steel’s Gary 

FIBERCAST COMPANY Works will ubled by installation 

A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY of a second unit rated at 94 million 

Phone Circle 5-1301 © Box 727 © TWX Sand Springs 480 cubic feet per month. This second 

SAND SPRINGS (TULSA), OKLAHOMA unit, like first, which went on 


in 1958, will be built, 
rated by Linde Co. 


SEND FOR THE NEW COMPLETE DATA AND INFORMATION BULLETIN from U.S. Steel. Seales chile will 


FIBERCAST COMPANY, Box 727, Sond Springs, Okio., Dept. 739 


Send your new Date ond Information Bulletin No. 20; alse ether specific date for to be used for blanketing 

Name Tithe 
The name of Sinclair Chemicals, Inc., 
: wholly-owned subsidi of Sinclair 
an Oil, been chan to Sinclair 


Petrochemicals, Inc. 


For more information, turn te Data Service card, circle No. 27 
March 1959 CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 3) 


4 | 
A 
a 
é | 
| 
80 


— 
in fused salt; 
ne A novel approach to the study of fused salts, developed «t 
ai af Argonne, is providing new insights into their soluti n 
chemistry and structure. 

Studies of the absorption spectra of these unique solver s 
containing actinide, lanthanide, and other transition met i 
ions are yielding detailed information concerning oxidati n 
states, oxidation-reduction reactions, complex ion form \- 
tion, coordination numbers, and reaction rates. 

This new knowledge is made possible because of tie 
development of convenient techniques for measuring fused 
salt spectra at temperatures up to 1500°K. The interpre- 
tation of these measurements is greatly facilitated by the 
key finding that the transition metal ion spectra in fused 
salts are similar to their spectra in aqueous solutions 
and in crystals. 

Fused salts are already important in many areas of 
nuclear technology, including high temperature homogene- 
ous reactors, fuel processing systems, and the refining of 
metals such as thorium, uranium, and plutonium. 

Still other areas of application, among them the thermo- 
nuclear energy field, are being explored as a result of the 
continuing fundamental investigations of these versatile 
materials. 


STAFF POSITIONS AVAILABLE FOR QUALIFIED 

Physical Metallurgisis, Chemical Engineers, Physicists, 
Mechanical Engineers, Metallurgical Engineers, Chemists, 
Electrical Engineers, Mathematicians, Technical Writers 


z= 


WAVELENGTH 


The stable oxidation states of the 
actinide ions in molten LINO;- 
KNOseutectic, as revealed through 
their absorption spectra, are U(V!), 
Np(V), Pu(Vi), and Am(iIl). 


NATIONAL LABOFRRTORY 
Operated by the University of go under 
contract with the United States Atomic Energy Co 
PROFESSIONAL PLACE 

P.O. BOX 299-K2 + LEMONT, ILLINO 


= 
"el 
>» 
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- Capacity....... 1000 s.c.f.m. (max. 


Working Pressure .325 p.s.i.g. (max.) 


Two stage ethylene compressor 


Discharge .......... 1,400 p.s.i.g. 


Complete with water cooled 
heads, intercooler and after- 
cooler. 


PRESSURE PRODUCTS INDUSTRIES, INC. 
Hatboro, Pa. OSborne 5-1600 


anutacturers of wel ‘nae, 


For more information, turn to Data Service card, circle No. 69 
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industrial news 


All assets of the second largest firm 
in the fiber glass industry, L.O.F. 
Glass Fibers Co., have been acquired 
by the newly-organized Johns-Man- 
ville Fiber Glass Inc., wholly-owned 
subsidiary of Johns-Manville 
Expansion plans are said to be in the 
works. 


The St. Gobain fertilizer 
is being in the just- 
completed $2 million te fer- 


tilizer plant of Coastal Chemical at 
Pascagoula, Miss. The plant, first in 
the U.S. to employ the French- 
developed process, includes a 75 
ton/day phosphoric acid unit and a 
350 ton/ day granulated ammonium 
phosphate fertilizer unit. Feature of 
the process for manufacture of phos- 

acid is said to be a single-stage 
rock digestion system. Construction 
was by Fluor. 


A new SunOlin urea plant at North 
Claymont, Del., will use the esseee- 
Montecatini process, will be en 
neered by M. W. Kellogg with 
technical assistance of Montecatini. 
Capacity will be 73,000 tons/year of 
urea prills and crystals for fertilizer 
lications. 


@pP’ 


First commercial unit for 

of “Polyox” water-soluble resins is on 
stream at Union Carbide Chemicals’ 
South Charleston, W. Va., plant. Ca- 
pacity of the unit is said to be more 


than 1 million pounds per year. 


A new basic supplier of fumaric acid 
has entered the market with start 

of Pittsburgh Coke and Chemical's 
new plant. New techniques researched 
by company have made feasible 
production of fumaric acid using ma- 
terials from its phthalic anhydride 


operation, says PC&C. 


Sodium-Borohydride SWS (stabilized 
water solution) has been put on the 
—_— by Metal Hydrides Inc. Said 
carry the lowest price tag = 

pound of any commercially availa 

hydride product, the new ma- 
terial is pret at chemical processing 
uses. Suggested applications include 
production of foaming plastics and 
silicates, bleaching 
wood pulps, and treating natural 
synthetic textiles. 


Cardox Corp. have been acquired by 
Chemetron Corp. 
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| from 1 to 4 stages 1 | Be 
Ra 
Suction ...........0 to psig. 
Capacity .........6 to 16 s.c.f.m. f 
| 
a 
: | Suction ............1,000 psig. 
| Two 
stage laboratory or pilot plant compressor re 
2 i Suction ...........0 to 65 psig. 
T Discharge ..........5,000 ps.ig. of t 
i! Complete with water cher 
pe cooled heads. F 
The carbon dioxide, chlorine dioxide Faby 
and fire uipment divisions of 
‘ 


READY TO GO . . . these heat exchangers are but a small sample 
of the many that continuously come off the assembly line, in 
various shapes and sizes, for petroleum refineries and 
chemical plants, at M. W. Kellogg’s Jersey City shops. 

For promptness in service plus the optimum in 

design, engineering, fabrication, and cost, call Kellogg’s 
Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N. Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limtied, Toronto « Kellogg International Corp., London « Kellogg Pan American Corp., New York 
Soctete Kellogg, Parts Companhia Kellogg Brastletra, Rto de Janetro Compania Kellogg de Venezuela, Caracas 


For more information, turn to Data Service card, circle No. 44 
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This balancing act 


...to get the right answers for your filtration 


If you want optimum FLOWRATE, CLARITY and 
ECONOMY, “standard” recommendations are not your 
answer, because your filtration operations are probably 
a little different from any other. 99 times outvof 100, 
one of the standard grades'of Dicalite Filteraids will give 
you the clarity you require, economically, at fast 
flowrates. If not, one of the special grades will. But the 
real problem is to determine just which filteraid 
best meets your particular situation. 

That's where your Dicalite service engineer comes in. 
Thorough!” versed in the unique science of filtration 
engineering, he brings to your operation both his 
technical skills and his first-hand experience with 
thousands of filtrations. His specialized knowledge charts 
a direct path among a host of variable factors. Often 
he is able to diagnose a problem on first hearing and to 
make correct recommendations. He works closely with 
your own technical staff and production people—in your 
own plant, if you wish. And, if your problem demands 
more extensive work, the research facilities of the Dicalite 
laboratories are at his>and your — disposal. 

If you have been wondering about your own filtrations, 
why not call in this Dicalite expert... there’s no 
obligation. Just call or write : 


tealile 


DIATOMACEOUS MATERIALS 


GREAT LAKES 


DICALITE DEPARTMENT, Great Lakes Carbon Corp., 
612 So. Flower St., Los Angeles 17, Calif. 


For more information, turn to Data Service card, circle No. 31 
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The following 4 Pages that appear to 
be missing are reader service cards 
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DILUTE ACIDS 
MIXED ACIDS 


“SS = 
‘Wey 


You Gan Pump in vim 
HYDROCHLORIC ACID... alt concentrations 


CHLORINATED HYDROCARBONS 
CORROSIVE METALLIC SALT SOLUTIONS 


Lapp 
PULSAFEEDER 


Y NON-METALLIC CONSTRUCTION 


vue 


ELSE LIKE IT! 


Lapp Pulsafeeder is the combination piston-diaphragm 
pump for controlled-volume pumping of fluids. Recip- 
rocating piston action provides positive displacement. 
But the piston pumps only an hydraulic medium, work- 
ing against a diaphragm. A floating, balanced partition, 
the diaphragm isolates chemical being pumped from 
working pump parts—eliminates need for stuffing box 
or running seal. Pumping speed is constant; variable 
flow results from variation in piston-stroke length— 
controlled by manual hand-wheel, or, in Auto-Pneu- 
matic models, by instrument air pressure responding to 
any instrument-measurable processing variable. 
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For more information, turn te Data Service card, circle No. 51 


Solid Lapp Chemical Porcelain, 
combined with parts of alumina cer- 
amic and Teflon plastic, is used for 
the liquid end of this model of Lapp I} 
Pulsafeeder. All parts which can 
come in contact with liquid being 
pumped are non-metallic, chemical- 
ly inert. Thus, positive-displacement 
metered pumping of “hard-to-han- 
die” corrosive chemicals is made 
certain and permanently trouble- 
free. 


WRITE FOR BULLETIN 440 
with typical appiications, flow charts, 
description and specifications of mod- 
els of various capacities and comstruc- 
tions. Inquiry Data Sheet included 
from which we can make specific engi- 
mecring recommendation for yoar 
processing requirement. Write Lapp 
Insulator Co., Inc., Process Equipment 
Division,3708 Poplar St., Le Roy, N.Y. 
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| COMPLETEL 
PUMPING HEAD, = ; NO STUFFING BOX TO LEAK / 
CONNECTOR, 
VALVE HOUSING, 
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| LAPP CHEMICAL 
PORCELAIN TUFCLAD ALUMINA 
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Equipment from page 88 

Pumps, plastic, sealless (p. 139). No 
stuffing box, no shaft seals, no valves 
or gaskets. Data from Vanton Pump 
and Equipment. Circle 14. 


Pumps, zirconium (p. 141). Leakproof 
against pressure or vacuum. Details 
from Eco Engineering. Circle 22. 


Rectifiers, semi-conductor (p. 30-31). 
Complete info in Bulletins GEA-6684 
and GEA-6375A from General Electric. 
Circle 36. 


Refrigeration Units, jet-vacuum (p. 79). 
Technical details from Croll-Reynolds. 
Circle 15. 


Rotameters (p. 139). New Bulletin 18L 
from Schutte and Koerting gives details 
of laboratory rotameters. Circle 73. 


Scrubbers, dust (p. 93). Bulletin from 
National Dust Collector Corp. gives de- 
tails of the ‘“‘Hydro-Filter,” capacities 
from 1 to 40,000 cu. ft./min. Circle 59. 


Scrubbers, fume (p. 12-13). Standard 
and custom-built fume scrubbers. Full 
engineering details from U. S. Stone- 
ware. Circle 90. 


Scrubbers, fume (p. 32). Bulletin 4R 
from Schutte and Koerting. Circle 83. 


Scrubbers, fume (p. 108). Bulletin from 
Maurice A. Knight gives tables and 
graphs on capacities, pressure drops, 
horse-power. Circle 46. 


Scrubbers, fume (p. 137). Bulletins 
from Heil Process Equipment describe 
several designs in standard sizes from 
1,000 to 30,000 cu. ft./min. Circle 40. 


Scrubbers, fume (p. 142). Details on 
Multi-Wash Collectors from Claude B. 
Schneible Co. Circle 82. 


Sedimentation Equipment (p. 26). Bul- 
letin SM-1005 from Eimco covers line 
of process “Oxidators,” clarifiers, 
other sedimentation equipment. Circle 
23. 


Separators, entrainment (p. 4). In 
stainiess, other materials of construc- 
tion. Bulletin 21 from Otto H. York. 
Circle 96. 


Separators, entrainment (p. 18). High 
efficiency over entire range of flow. 
Peerless Mfg. Circle 61. 


Sifters, rotary (p. 5). Single or multiple 
separations down to 325 mesh. Bul- 
letin 503 from B. F. Gump. Circle 33. 


Strainers (p. 149). Available in 2, 214, 
3, 4, and 6 in. size, all flanged. Techni- 
cal data from Schutte and Koerting. 
Circle 74. 

Tanks (p. ear New 16-page Catalog 
from Littleford Bros. Circle 49. 
Television, industrial (p. 133). Free 
survey will be arranged by Bionder- 
Tongue Laboratories. Technical info. 
Circle 10. 


Valves (p. 10). Catalog 407-S from 
American Instrument lists complete line 
of valves, tubing, fittings, for pressures 
to 100,000 Ib./sq. in., temperatures 
to 1,000°F. Circle 1. 


Valves, acid-proof (p. 113). In solid 
chemical porcelain, fiberglass-rein- 
forced. Technical data from Lapp 
Insulator. Circle 47. 


Valves, control, diaphragm-operated 
(p. a2 4 Catalog from George W. Dahi. 


Valves, globe, impervious graphite (p. 
27). All wetted parts of Karbate im- 
pervious graphite or Teflon. Data from 
National Carbon. Circle 55. 


Valves, nickel & Monel (p. 95). Com- 
plete line for chemical processing 
needs. Wm. Powell Co. Circle 64. 


Vibrator, bin (p. 143). Keeps bulk ma- 
terials moving in bins with small vol- 
ume of low-pressure air. Details from 
Bin-Dicator Co. Circle 7. 


Viscometers (p. 116). info from Brook- 
field Engineering Laboratories. Circle 
11. 


Waste Systems (p. 136). Cata- 
log S-3 from Vapor Recovery Systems 
Co. Circle 91. 


Water Treatment Piants (p. 118). In 
unit sizes from 1 M.G.D. to 5 M.G.D. 
Complete with automatic plant controls. 
Details from Hardinge. Circle 38. 


Systems (p. 134). New “‘Flex- 
ure Plate” leverage system guaranteed 
accurate for life of scale. Technical data 
from Thayer Scale. Circle 86. 


Wire, thermocouple extension (p. 147). 
Specifications and technical data in 
Bulletin 1200-3 from Claud S. Gordon 
Co. Circle 30. 


CEP’s DATA SERVICE—Subject guide to free technical literature 
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EQUIPMENT 


301 Air Washers, industrial. For hand- 
ling of acids, alkalies, corrosive fumes. 
Capacities from 1,000 to 54,000 cu.ft./ 
min. Data from Industrial Plastic Fabri- 
cators. 


305. Btu Meter. A single recorder con- 
tinuously records, indicates, integrates 
Btu loss or gain of a flowing liquid. 
Data from Hays Corp. on new Model 
913. 


306 Centrifuges, portable. Self-clean- 
ing, disc-type centrifuge develops 
settling force of 7,800 times gravity. 
Available also on rental basis. Data 
from Pfaudier. 


309 Compressors, diaphragm. Bul- 
letin 5C from Pressure Products In- 


dustries gives performance curves, 
technical details of new model two- 


‘stage diaphragm compressor, particu- © 


larly suited to pilot plant use. 
continued on page 92 
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MATERIALS 


366 Acrylamide, polymerization of. 
American Cyanamid offers reprint of 
article on ‘‘The Polymerization of Acry- 
lamide with Chiorate-Sulfite Inhibitor.” 


367 Alkyl Chlorides. Technical Data 
Sheet gives reactions, properties, appli- 
cations of butyl chloride, 2-ethylhexy! 
chloride, iso-decyl chloride. 

368 Butenediol. Technical info and 
samples of butenediol (2-butene-1, 4- 
diol) available from General Aniline & 
Film. 


369 Butyl Rubber. Two new Bulletins 
from Thiokol Chemical give resistance 
of Butyl rubber compounds to ozone 
and to fire-resistant hydraulic fluids. 


370 Catalysts, for polyurethane foams. 
Booklet from Armour & Co., Chemical 
Div., describes use of high molecular 
weight tertiary amines as catalysts in 
manufacture of polyurethane foams. 
continued on page 92 


SERVICES 


391 Design and Construction, nitric 
acid plants. Brochure from Badger 
Mfg. includes flow chart, description of 
improved process, engineering and con- 
struction details. 

392 Equipment Rental. A_ special 
Package Lease Plan for rental of chem- 
ical processing equipment for terms 
from 3 to 5 years is offered by Nation- 
wide Leasing Co. Detailed info avail- 
able. 

393 Fabrication, process equipment. 
Bethlehem Foundry & Machine offers 
facilities for fabrication of all types of 
custom-built, heavy-duty chemical proc- 
essing equipment. Bulletins. 

394 Modernization Ideas. Allis-Chal- 
mers offers Booklet titled “59 ideas 
for Modernization in "59." 

395 Technical Data Books. New Cata- 
log of pocket-size technical data books 
from Lefax Publishers. 
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ENGINEERS AND CONSTRUCTORS FOR INDUSTR! 


New York 17, N. Y. 


LUMMUS AWARDED CONTRACT TO CONSTRUCT 
ACROLEIN UNIT FOR SHELL CHEMICAL CORP. 


Norco, Louisiana Unit Part of Shell's 
$10 Million-Plus Expansion Program 


The Lummus Company has been awarded a con- 
tract to construct an acrolein unit for Shell 
Chemical Corporation at its Norco, Louisiana plant. 


The unit, scheduled for completion late in 1959, 
is an important part of a program costing more than 
$10,000,000, which will complete the remaining 
facilities in Shell Chemical Corporation's current 
production program at Norco. 


The acrolein unit to be built by Lummus will help 
the Norco plant produce about 35 million pounds of 
glycerine a year plus substantial quantities of acro- 
lein, a chemical not made in large volume until the 
development of the present process. 


Shell believes that a wider availability of acrolein 
will lead to a greater variety of end uses for the 
product, such as plastics and resins, pharmaceuti- 
cals, and textile treating. 


A second unit in the expansion program will make 
glycerine, using acrolein from the new unit and 
hydrogen peroxide from a unit which Shell com- 
pleted earlier this year. 


In addition to the new acrolein unit, other work 
done by Lummus for the Shell Chemical Corpora- 


Artist's sketch shows relationship of 
new acrolein unit to existing plont. 


tion includes EPON® Resin Units and a Bisphenol-A 
Unit at Houston, Texas. 


For the design, engineering and construction of 
plants for the chemical industry, Lummus has over 
50 years experience —on over 800 units for process 
industries throughout the world—to place at your 
disposal. Call Lummus on your next project. 

* * 

Tue Lummus Company, 385 Madison Avenue, 
New York 17, N. Y., Houston, Washington, D. C., 
Montreal, London, Paris, The Hague, Maracaibo. 
Engineering Development Center: Newark, N. J. 


Visit the Lummus Exhibit, Fifth World Petroleum Congress Exposition, New York Coliseum, June 1-5, 1959. 
For more information, turn to Data Service card, circle No. 50 
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Equipment from page 90 

310 Computers, general purpose. 
Specifications, basic features, major 
components, applications described in 
Bulletin from Royal McBee Corp. 

311 Equipment. Catalog 
23 from industrial instruments de- 
scribes line of electrolytic conductivity 
equipment for measurement and con- 
trol of solution concentration. 


312 Couplings, quick. Couplings Cata- 
log from Titefiex gives selection chart, 
flow data, pressure data. 


314 Crystallizers. Bulletin from Chi- 
cago Bridge & Iron describes its facili- 
ties for design, fabrication, and erec- 
tion of crystallization installations. 


317 Detector, holiday. Data from 
Tinker & Rasor on new design Model 
M-1 for inspecting thin film coatings 
bd pin holes and voids during applica- 


320 Feeders, chemical. Bulletin 1140. 

20A-1 from B-I-F Industries describes 

new Mode! 1140 Proportioneers ‘“‘Ad- 

just-O-Feeder."" Capacity chart with 

— ratings, specifications, dimen- 
Ss. 


321 Filters. Filter Bulletin from Kom- 
line-Sanderson Engineering gives de- 
tails of drum, continuous vacuum 
precoat, horizontal filters. 


322 Flotation Systems. Bulletin SM- 
1003 from Eimco gives technical de- 
tails of “Process Flotators” for in- 
dustrial waste treatment, oil and grease 
recovery, sludge thickening. 


DEVELOPMENT OF THE MONTH 


POLYMER LININGS FOR WOOD 
TANKS 
(Circle 602 on Data Post Card) 


Wendnage! & Co., manufacturers of wood tanks, 
announces the introduction of a new type of 
lining made of various polymers: polyvinyl chloride 
for handling inorganic acids and bases, bleach, 
and many organic solvents; polyethylene linings 
for organic solvents and inorganic solutions. The 
linings are heat sealed into a bag liner made to 
fit the inside of the tank. They can be furnished 
for round or rectangular tanks, new, or already 
in use. They can be custom-made for special 
needs or conditions. For a Handbook with test 
data on these linings, Circle 602 on Data Post 
Card. 
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323 Flowmeter, . New 6 
page Catalog 10D1416 from Fischer & 
Porter gives technical details of ob- 
structioniess magnetic flowmeter. 


324 Fused Quartz Ware. New Catalog 
and Price List from Thermal American 
Fused Quartz. 


327 Heat Exchangers, impervious gra- 
phite. Bulletin 448 from Falls Indus- 
tries gives dimensions of standard tube 
and shell exchangers up to 16 ft. tube 
lengths, 38 in. shell diameter. 


328 Heat Exchangers, plate-type. Bul- 
letin G-560 from Cherry-Burrell Corp. 
describes complete line for heating, 
cooling, regeneration. 

329 Heaters, plate-coil. Technical 
Data Manual (Bulletin 159) from 
Tranter Mfg. on new multi-zone design. 
Many charts and tabies. 


330 Heating Units, electric. Custom 
designed and fitted to your application 
as to temperature range, input require- 
ments, and area to be heated. Bulletin 
158 from Hevi-Duty Electric. 


331  ##Homogenizer. Bulletin from 
Buschman Products give details of 
four new models of the “Jet-Mocen- 
izer,” canacities from 150 to 500 gal./ 
hr. Lab facilities available for pretest- 
ing customer’s samples. 


332 Instruments. New Index of Litera- 
ture now available from Minneapolis- 
Honeywell. Lists product catalogs, spec- 
ifications, technical bulletins, industry 
bulletins, instrumentation data sheets. 


333 Joints. expansion. Bulletin AD- 
137 from Garlock Packing gives con- 
struction, sizes, and uses of rubber. 
neoprene, and Teflon-lined expansion 
joints. 


334 Laboratory Glassware. More than 
900 new items listed in new supple- 
ment to Pyrex Laboratory Glassware 
Catalog. Corning Glass Works. 


335 Manometers. New Brochure on 
“Manometers—tTheory and Applica- 
tions,” from Dynametrics Corp. Con- 
version tables and working diagrams. 


339 Processing Units. Bulletin 575 
from Kontro on its line of “‘Ajust-O- 
Film” centrifugal processing equip- 
ment. For evaporating, distilling, con 
centrating, heating, cooling, 
reaction. 
340 Processor, digital. Accepts and 
commutates analog signals, converts 
them into digital form, records on tape 
for introduction into standard comput- 
ers. Bulletin 3004 from Consolidated 
Electro-dynamics. 
341 Processor, laboratory. Rodney 
Hunt offers Bulletin PE-108 on its 
“Vacu-Film” laboratory processing unit. 
Technical details, vapor pressure- 
temperature chart. 

on page 94 


DEVELOPMENT OF THE MONTH 


— IMPACT 
ILL 
(Circle 601 on Data Post Card) 


A new type of impact mill, featuring a counter- 
rotating action, has been introduced by Entoleter 
Division, Safety Industries. In Entoleter’s conven- 
tional impact mill, only the rotor in the center 
spins, throwing the material to be reduced or 
dispersed against a stationary outer wall. In the 
new mill, the outer wall revolves in the opposite 
direction to the rotor, thus compounding the 


i 


ited 


at capacities up to 9,000 
to be particularly suited for 
-sensitive organic products such 
plastics, etc. For more technical data 
new development, Circle 601 on Data 


372 Chemicals, research. Catalog 
titled “Research Chemicals from Dow,” 
lists more than 250 compounds for 


373 Chemicals, research. Twelve methy- 
lated compounds and thirteen nitrogen 
hetero-cyclics offered in development 
quantities. Folder from Ansul Chem- 
ical titled “Chemicals for Research.” 


374 Chromic Chioride, anhydrous. 
Samples and technical data available 
from Diamond Alkali. 


375 Coatings, protective. Bulletins 
from Xzit Chemical Co. cover protective 
coatings, other preventive maintenance 
systems for refineries, chemical plants. 


376 Coatings, vinyl wrinkle. Five-page 
Technical Bulletin from Union Carbide 
Plastics describes use of vinyl plasti- 
sols, organosols, and solutions in 
formulations of vinyl wrinkle coatings. 

continued on page 94 
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Materials from page 90 
| ee 371 Catalyst, urethane foams. New, 
i | 20-page Technical Data Bulletin from 
| a Houdry Process Corp. on DABCO (tri- 
ethylenediamine) for production of 
— 
| ~ new product development work. Dow 
i, 
| 
| 
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NATIONAL 


Here’s a Dust Collector that cleans itself? 


The National Hydro-Filter is an air “scrubber.” 
Dust laden air is brought into contact with water 
under conditions which cause the dust to transfer 
to the liquid stream. It differs from conventional 
wet type dust collecting equipment in several ways 
—all of which represents radical improvement and 
assurance of maximum efficiency and low main- 
tenance, over a wide range of operating conditions: 


1 lerge dust porticies are 


| pocked with glass spheres. Dust is 
flushed downward continuously. 


ture elwn- 
inator bed through more mist and 
droplets. Entrained moisture is 
trapped on surface of packing 
media and returned to the bottom 
of the collector. 


NO INTRICATE 


NO BAFFLES | 
or PART 


to wear, corrod: 
td interior 1s 
STOPS DUST 4 
Four-way particle separation is 
effected as shown in the diagram 
at right. 


of glass spheres. 
2. impingement on bubble sur 
foces. 
3. Entrapment within falling water 
4. 
of collection area. ~ 
See our advertisement Page 715, Chemical Engineering Catalog or WRITE FOR BULLETIN: — 
SPECIFICATIONS OPERATION: 
© Copociie rom one to 40,000 | bed | 
CFM is divided into thousands of small 


@ integral or remote fan mounts 
available 

®@ Uses avtomatic sludge ejector 
or cone bottom for continuous 
discharge 

® Corrosion-resistant coating on 
interior 


streams which support a turbulent 


water layer. Intimate gas-water | 
contact insures effective wetting 


and/or absorption of contaminant 

Removal of contaminant is accom- 
plished by continuous backwash 
action. Upper filter bed removes 
entrained moisture. 


+ 


For more information, tum to Data Service card, circle No. 59 
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National Dust 


Collector Corp. 
602 Machinery Hall Bidg. 


Chicago 6, Ilinois 
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| 
| 
— 
4 
. 
thrown out of the air stream as it dust load storts a torturous, de- | 
* load is trapped by contact with | 
3) u the wet surfaces of the conical F ‘ 
collection chamber. 4 
4 a=. i 3 Air is converted to bubbles in 
pool of violently turbulent water 
(4) and mist maintained above filter 
bed. Small dust particles ore 4 
trapped in water droplets and 
4 
g 5 Clean air is exhausted to atmosphere. | og 
TYPICA 
and bagging ick- | 


CEP’s DATA SERVICE—Subject guide to free technical literature 
CIRCLE CORRESPONDING NUMBERS ON DATA SERVICE CARD, PAGE 85 


Equipment from page 92 

344 Pumps, high-vacuum. Catalog 90 
from Beach-Russ gives specifications, 
efficiency curves, capacity-pressure 
curves of new 1,100 cu. ft./min. model. 


345 Pumps, metering, automatic. Ad- 
justs pumping rate from zero to full 
capacity on signals from pneumatic 
instruments. Pressures to 2,000 Ib./ 
sq. in. Info from Lapp Insulator. 


346 Pumps, nuclear service. New 
Bulletin from Peerless Pump Div., Food 
Machinery and Chemical, describes 
newly-developed pumps for high-pres- 
sure and temperature nuclear sys- 
tems. 


347 Pumps, zirconium. New 400 
Series GEARCHEM pumps, made by 
Eco Engineering, claimed to be first 
mass-produced pump made of zirconi- 
um. Flows up to 10 gal./min. Complete 
technical details. 


354 Tubes, heat exchanger and con- 
denser. New Brochure from a 
Brass titled “Solving Corrosion Prob- 

lems in industry.” 


DEVELOPMENT OF THE MONTH 


HIGH CAPACITY CRYSTAL 
DEHYDRATOR 


(Circle 604 on Data Post Card) 


Twenty-four tons of slurry per hour can be pro- 
cessed in the new Super-D-Hydrator, made by 
Sharples. The big centrifuge operates at 1,250 
rev./min., and the usable power potential that 
can be applied to the load has been raised to 
150 horsepower—an increase of over 100% 
compared to the largest previous model. At the 
same time, the diameter of the perforate basket 
on which the crystal cake is formed has been 
increased 50%. A number of innovations have 
been incorporated into the new : 
designed flared feed tube with adjustable 
lays a solid layer of slurry evenly across the 
screen. The heavy-duty cake leveler, which dis- 
tributes the crystals evenly around the periphery 
of the bowl to the desired thickness, is activated 
on both up and down strokes by q oe 
hydraulic piston. The cutting knife is also actu- 
ated hydraulically from the central control panel. 
For complete technical details, Circle 604 on 
Data Post Vara. 
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355 Tubing, niobium, extruded. Wolv- 
erine Tube can accept immediate ord- 
ers for niobium tubing and rods. Tube 
from ¥4 to 1 in. O.D., rod from %4 to 1 
oe lengths to 20 ft. Technical 


356 Vacuum Units. Bulletin 5H-HS 
from Schutte and Koerting describes 
line of “‘Hydro-Steam” Vacuum Units, 
includes jet apparatus theory, design 
features, operation, construction, appli- 
cations. 


362 Valves, plug. Leakproof two-way 
seal, with round, full pipe area, quart- 
er-turn opening and closing, fully pro- 
tected seating surfaces. Data from 
W-K-M, Div. of ACF Industries. 


363 Valves, solenoid. Complete Selec- 
tion Guide and Price List available 
from Automatic Switch Co. 

364 Weighing Units, bulk materials. 
Unitized pneumatic or electrical sys- 
tems described in Catalog 12 from 
Weighing & Control Components, Inc. 


365 Weighing Unit, liquid, automatic. 
Range 1 to 10 Ib., output up to 10 
weighings per minute. Specially de- 
signed for hazardous applications. 
Details from Glengarry Processes, Inc. 


Materials from page 92 


377 Dimer Acid. New 28-page com- 
pilation of patents and journal refer- 
ences on dimer acid offered by Emery 
Industries. 


378 Fatty Amines. Series of Technical 
Data Sheets from Archer-Daniels-Mid- 
land gives reactions, specifications, 
composition, applications, availability. 
379 Fluorine, handling. Booklet from 
International Nickel titled “Handling 
Fluorine and Fluorine Compounds with 
Inco Nickel Alloys."’ Emphasis on cor- 
rosion problems. 


380 Hastelloy, alloy C. Booklet from 
Haynes Stellite gives chemical, physi- 
cal, and mechanical properties, guide 
to corrosion resistance. 


381 Heat Transfer Medium. Data 
from Thermon Mfg. on new simplified 
method for mechanical application of 
Thermon heat transfer cement. 


382 Isobutyliene. Petro-Tex Chemical 
offers a “‘Family Tree’’ Chart and Bibli- 
ography on isobutylene, giving compre- 
hensive summary of current and 
potential uses. 


383 Lithium, organic compounds. 
Data Sheets from Lithium Corp. of 
America give physical, chemical proper- 
ties, analysis, uses of n-butyllithium 
in n-heptane solution. 


384 Organic Chemicals. Brochure 
titled “Specifications and Characteris- 
tics of Organic Chemicals” from Emery 
industries includes metholene fatty 
acid esters, other new products. 


385 Organic Chemicals, physical prop- 
erties. Comprehensive ‘‘Physical prop- 
erties Booklet’ from Union Carbide 
Chemicals covers more than 400 
organic chemicals. 

386 Polyurethane Material. New 
thermo-plastic elastomer, Estane VC, 
claimed to have extremely high tensile 
strength at high ultimate elongation. 
Info from B. F. Goodrich Chemical. 
387 Rare Earth Oxides. Data Sheet 
offered by Research Chemicals, Div. of 
Nuclear Corp. of America. 


388 Silicone Intermediates. New 12- 
page Data Sheet from Silicones Div., 
Union Carbide, describes four silicone 
intermediates, showing reactions and 
applications. 

389 Silicone Rubbers, nitrile. Now 
available in evaluation quantities is 
NSR-X5602, first product in General 
Electric’s new family of nitrile silicone 
rubbers. Technical data. 

390 Titanium. Report on Titanium 
(36-pages) covers properties, corrosion 
resistance, uses of titanium and its 
alloys. Harvey Aluminum. 


DEVELOPMENT OF THE MONTH 


NEW FRACTIONATION TRAY 
(Circle 603 on Data Post Card) 


A new type of tray, the Glitsch Ballast Tray, 
is designed around a new type valve unit which 
acts as a variable orifice to provide multi-staging 
of the slot area at various rates of vapor flow. A 
large number of these ballast units, or “metering 
valves,” are incorporated into each tray. Accord- 
ing to the manufacturer, Fritz W. Glitsch & 
Sons, the design of the new ballast unit permits: 
uniform distribution of vapor through the liquid 
across the tray over a wide capacity range; opti- 
mum vapor velocity through the liquid over a wide 
range of flow rates; a large turndown ratio by 
progressive staging of the vapor opening from low 
to increasingly high flow rates; establishment of 
a primary pressure drop at the vapor-liquid inter- 
face to obtain maximum tray efficiency. For more 
technical details, Circle 603 on Data Post Card. 


A.1.Ch.E. Membership 


Brochure—“Know Your insti- 
tute’’—ttells objective aim and 
benefits to chemical engineers 
who join this nation-wide organ- 
ization, mcludes membership 
blank. Circle number 600 on 
Data Post Card. 
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Fig. 2108—Monel or Nickel > 
“Y" Vaive for 150 pounds Outside 
screw rising stem and yoke. Screwed XN 

ends. Flanged end or socket 


welding end valves can 
be supplied. 


for Chemical and 
Process Industries 


Fig. 2453 SG—Large size 0.5. & Y. 
Gate Valve for 150 pounds W.P. Solid 


Fig. 1836-——Monel Metal 
Fig. 1839—Nickel 

Small Union Bonnet Globe 
Valve for 200 pounds W.P. 
Available with screwed, 
flanged or welding ends; 
also in angle pattern. 


VALVES 


We have produced a wide line of NICKEL 
and MONEL* METAL VALVES. All are 
ready for immediate delivery ! 

When your flow control requirements call for 
Nickel or Monel* Metal Valves your local 
Powell Valve Distributor is the man to see. 


There’s one located in all principal cities. Or 
write to us for complete information. 


THE WM. POWELL COMPANY 
Cincinnati 22, Ohio 


dependable valves since 1846 
*Registered Trade Name of The International Nickel Co. 


Fig. 1828—Monel Metai 

Fig. 1830—Nickel Inside screw 
rising stem Gate Valve for 200 
pounds W.P. Accurately guided 
solid wedge disc. Also available 
with flanged or socket weld ends. 


Fig. 1843—Monel Metal. Fig. 1845—Nickel. 
Small size Check Valve for 200 pounds 
W.P. Serewed-in cap. Has straightway 
flow area through valve body when disc 
__ isin wide open position. Can also be sup- 
plied with flanged of socket weld ends. 


Fig. 2493—Bolted flanged Fig. 2477—Small flanged end, 
bonnet Gate Valve for 150 » ‘ outside screw rising stem and 
pounds W.P. Outside screw yoke Globe Valve for 150 pounds 
stem rises through revolving a - ‘ W.P. Bolted flanged bonnet. Can 
bushing in upper yoke. Inter- RELL, f be furnished with screwed or 
changeable solid or split a socket weld ends. Angle Vaives 
wedge discs. Screwed or srcket availeble 

weld end valves also availabic. ; 


For more information, turn to Data Service card, circle No. 64 
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POWELL | 

NICKEL» MONEL 


DEVICES 


Quiet that noisy 


blower witha... 
PULSCO SUCTION MUTE® 


FOR ALL TYPES OF CENTRIFUGAL BLOWERS, 
RECIPROCATING COMPRESSORS, ROTARY AND 
AXIAL FLOW COMPRESSORS. 


A. MUTES SUCTION NOISES 


B. IMPROVES BLOWER PERFORMANCE 
WITH LOW PRESSURE LOSS 


C. PROVIDES RAIN HOOD PROTECTION 
D. INCORPORATES ENTRANCE SCREENS OR FILTERS 


PULSCO* 


LIQUID 


SUBDUES PIPELINE VIBRATION. 


FOR ALL TYPES OF ROTARY, 
RECIPROCATING COMPRESSORS, 
VACUUM PUMPS AND PNEUMATIC 
VAPOR AND STEAM SYSTEMS. 


1. ELIMINATES METER ERROR. 


These are but a few of Pulsco 
products perfected and proved in 
the fields “a pulsation, noise and 
vibration control. 


Pulseo representatives are engi- 
neers in so tion con- 
trol. Feel free to consult them 
concerning your particular problem. 


4 
PULSATION CONTROLS CORPORA 
PO Box 169 Santa Pavia, California Jackson 5-6516 
Send Today for Complete PLLSCO Catalog 


For more information, turn to Data Service card, circle No. 66 
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industrial news 


Increasing demand for ductile vana- 
als to has caused Union Carbide Met- 
triple uction of this hi 
to the = 
in demand are development of nu- 
clear energy uses, a super magnetic 
alloy, and a titanium vanadium alloy. 
ion in facilities takes place at 
the Fine Metals and Chemical De- 
partment at Niagara Falls, N.Y. 


Diversey Italiana, S.p.A., Italian sub- 
sidiary, has been acquired by the 
Diversey Corp. Associates in the new 
company are Fabbrica Prodotti Chi- 
mici, Dott. V. Sacco of Milan, and 
Saint-Gobain, Chauny and Cirey of 
Paris. The by the Chicago 
firm, which also recently acquired De- 
osan, Ltd., London, is in line with a 
The erection of a carbon black fac- 
tory in the Netherlands has been as- 
sured with the conclusion of a license 


agreement between Godfrey L. Cabot, 
Boston, and Ketjen Carbon, Amster- 
dam, whereby new Netherlands 


firm will make use of Cabot’s tents 
and technical knowhow. 
city of oil furnace blacks for the 
saber industry is planned for 13,000 
tons a year. Distribution will be inter- 
national. 


A new source of — for the alu- 
minum industry opens up with the 
first shipment of Dominican Republic 
ore to ALCOA’s new Point Comfort, 
Texas, alumina refining plant. Process- 


ing has already begun. 


Courses for chemical technicians, pre- 
pared by the Chemical Institute of 
Canada, are already in use in some 
sections of the institute. They con- 
sist of junior technician, and senior 
technician courses. The latter calls for 


uation from a 


Fome-Cor Corp., jointly owned com- 
pany formed by St. Regis Papez and 
Monsanto, to market Fome-Cor, new 
foamed plastic and paper “sandwich” 
material. 


Production and of tantalum 
and related chemicals will be handled 
at National Research by a new de- 
partment, the Metals Division. 


Expansion of chlorosulfonic acid fa- 
cilities at the William G. Krummich 
Plant, Monsanto, Illinois, has been 
completed by Monsanto. 
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Building the world’s largest crystallizer for produc- 
tion of ammonium sulfate fertilizer at the National 
Aniline Division of Allied Chemical Corporation 


in Hopewell, Va. The unit was designed and fab- 
ricated of Allegheny-Ludlum Type 316 stainless 
steel by Struthers Wells Corporation of Warren, Pa. 


World’s largest continuous sulfate crystallizer 
combats corrosion with Type 316 stainless steel 


Nickel-containing Type 316 stainless 
steel is counted upon to defeat sul- 
furic acid attack in this huge am- 
monium sulfate crystallizer. Said to 
be the world’s biggest (150 tons, 82 
feet high, 20 feet diameter), the 
crystallizer will produce about 200 
tons of controlled-size crystals daily. 

Nickel-containing stainless steels 
also balk sulfuric acid attack else- 


where in the ammonium sulfate 
process — pumps, lines, centrifugal 
separators. 


Good hot or cold! Austenitic stain- 
less steels provide ample strength to 
1200°F, ample toughness down to 
—300°F. They resist combinations 
of heat, abrasion, and corrosion. 

In hundreds of chemical processes, 


the austenitic stainless steels pro- 
tect such equipment as columns, heat 
exchangers, holding tanks. When 
your job involves. hard-to-handle cor- 
rosives, it will pay you to investigate 
the lasting qualities of Nickel-con- 
taining stainless steels. 


THE INTERNATIONAL MICKEL COMPANY, INC. 
67 Wall Street sho, New York5,N. Y. 


INCO NICKEL 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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LABORATORY FACILITIES 


_. Available to serve You! 


DRUM DRYERS 
For rapid and contin- 
uous conversion of liq- 
uids and slurries to dry 
solids. G-B atmospheric 
drum dryers provide an 
economical and practi- 
cal means of drying 
many chemicals, 


VACUUM ROTARY 
DRYERS 
For heat sensitive products 
and recovery of solvents. G-B 
vacuum rotary dryers used for 
removal of moisture from 
centrifuged or filtered solids 
at low temperature levels. 


FLAKERS 


For rapid and continuous con- 
version of molten products to 
solid flakes. Fully enclosed or 
open types may be used ad- 
vantageouly to produce many 
products in a flake form. 


These pilot scale units, available in our laboratory, provide the 
means to investigate your process equipment problems and 
demonstrate performance. Consult G-B for assurance of proper 
equipment selection. 


BOSLIN-BIRMINGHAM 


MANUFACTURING CO. INC. 
BIRMINGHAM, ALABAMA 


FILTERS © EVAPORATORS 
PROCESS EQUIPMENT 
CONTRACT MANUFACTURING 


including HEAVY CASTINGS 


For more information, turn to Data Service card, circle No. 35 
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industrial news 


A four cents a price reduction 
on phthalic anhydride, by Monsanto 
brings its tank car price to 16%¢ per 
pound. Other immediate price reduc- 
tions are 6 to 13 percent on phthalate 


A CO, recovery unit has begun oper- 
ation at Finalens Company, Douvrin 
(Pas-de-Calais), France. Less than 0.1% 
CO, is left in the treated gas, while 
all the CO, is recovered. The instal- 
lation operates at a pressure of 256 
Ib./sq. in. 


Olin Mathieson Chemical has sold its 
entire 44% interest in F. H. McGraw 
& Co. back to that company. Accord- 
ing to Olin Mathieson, this trans- 
action marks the completion of its 
program for disposing of operations 
and assets not related to its principal 
fields of activity. Olin Mathieson ac- 
quired its interest in F. H. McGraw 
three years ago in connection with 
the construction of its aluminum fa- 
cilities in Ohio and Louisiana. 


A $150,000 contract to build a pilot 
plant for conversion of salt water to 
fresh by a direct-freeze process has 
been awarded to Carrier Corp. under 
the Government's saline water conver- 
sion program. Preliminary laboratory 
work is said to have demonstrated 
technical feasibility and economic 
promise. 


Terminal facilities for 50% caustic 
soda will be established by Dow 
Chemical at the Associated Sales and 
Supply Co’s public terminal in St. 
Louis. 


About $3 million will be o- by 
Champlin Oil and Refining mod- 
ernization and expansion at their 
natural gas processing plant in Nueces 
County, Texas. The program will pro- 
vide for upgrading of all products, 
increased production of ethane, 
butane, and pro Engineering 
and construction will be by Fluor 


Corp. 


The nozzle for Kiwi-A—the first re- 
actor designed to study feasibility of 
nuclear rocket propulsion—has been 
delivered to AEC’s Nevada Test 
Site by Rocketdyne. Most difficult 
problem overcome in development of 
the nozzle, which began in August, 
1957, is said to have been design 
difficulties posed by the complex heat 
loading involved. 
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Teflon-lined pipe helps plant save *60,000 


per month. .. enab/es corrosive process to stay on stream 


Problem: Excessive maintena. 2e costs 
and product losses ran as high as $60,000 
per month during first six months’ opera- 
tion of process at a major chemical plant. 


The process for the manufacture of a 
chemical intermediate involves handling 
hydrochloric acid and organic liquids at 
temperatures exceeding 275°F. In the 
past, the highly corrosive properties of this 
combination had restricted material of 
construction to non-metallics. 


Laboratory work established that many 
potential advantages could be obtained by 
increasing operating pressure from a nor- 
mal level up to several atmospheres. How- 
ever, a new material of construction would 
be required for the high pressure service. 


An exhaustive search for satisfactory 
piping materials included a number of 
alloys, plastics, and other types of mate- 
rials. The most promising of these were 
installed. In spite of this program, such 
frequent failures occurred that on-stream 
time averaged only 75% during the first 
six months’ period of operation. 


Solution: It was found that two experi- 
mental lengths of steel pipe lined with 
Tefion TFE-fluorocarbon resin had been 
placed on test previously. Both had pro- 
vided excellent service for 24 months at 
230°F and 10 psig. Both were then rein- 
stalled in the new pressure system and 
were in operation for several more months 
without failure. 


Based upon this and other encouraging 
results, conversion to steel pipe lined with 
TFE resin began as soon as it became com- 
mercially available. Plant now has more 
than 1500 feet of the lined pipe in service. 
Most of it is of 2” size although some up 
to 6”in diameter is in use. More than 400 
Tefion TFE- fluorocarbon lined fittings 
are in use at the plant. 


NOW 
Results: No failures of the lined pipe have gygR 


occurred. Some of it has already been in 
service more tha 
performance of the lined pipe under the 
severe conditions has been a major factor 
in saving the $60,000 per month that was 
being lost through excessive maintenance 
and loss of product. Use of the lined pipe 
promises to make the process as reliable 
as those with no special materials of con- 
struction problems. 


In the petroleum industry, pipe lined 
with Tefion has been found to be quite use- 
ful for handling hydrofluoric acid at ele- 


- vated temperatures and pressures. Lined 


pipe has also proved valuable in chlorina- 
tion, sulfonation, and nitration processes. 
Method used by manufacturer for lining 
pipe compensates for thermal expansion of 
liner to the extent that fatigue problems 
and reduction in flow diameter are 
eliminated. 

(Fluoroflex-T pipe and fittings lined with 
TFE-Fluorocarbon resin are manufac- 
tured by RESISTOFLEX CORPORATION, 
Woodland Rd., Roseland, N. J.) 


Reprinted with permission of CHEMICAL PROCESSING 


Complete systems for corrosive service 
FResistofiex 


ROSELAND, NEW JERSEY - WESTERN PLANT: BURBANK, CALIF. - SOUTHWESTERN PLANT: DALLAS, TEX. 


See the best in Teflon at the Resistofiex booths #2, 3, 4 at the NACE Show in Chicago, 
For more information, turn to Data Service card, circle No. 71 
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NOW... “SPECS” AT YOUR FINGERTIPS 


Here’ $ a surer, easier way to specify spray nozzles 


How can you be sure you're specifying the right spray 
nozzle for your particular application? 

Spraco’s research department has taken the guesswork 
out of this problem by preparing complete and accurate 
performance data for each of the hundreds of spray nozzles 
in the Spraco line. Each nozzle “profile” is complete with 
: data on material, dimensions, flow rate, pressure, angle of 
spray . . . everything you need to enable you to choose, at a glance, the nozzle 
that will deliver maximum performance and efficiency in your particular 
application. 

No matter what your spray nozzle problem, Spraco makes this information 
available to you absolutely free. Why not write and ask about it — today? 


SPRAY ENGINEERING COMPANY 
132 Cambridge Street, Burlington, Mass. 


For more information, turn to Data Service card, circle No. 77 
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industrial news 


Price reductions 
made headlines 


Tefion will cost from 8 to 10% less 
in all grades, says Du Pont’s Poly- 
chemicals Dept. Effective last month 
(February), granular molding powders 
will be cut 40¢/Ib., aqueous — 
sions 45¢/lb., and extrusion 

80¢/Ib. Cuts are attribut te a 
“major breakthrough in manufactur- 
ing technology.” 


ylene will cost 7¢ Ib. less, 
announces Hercules Powder, at the 
moment the sole U.S. 
ural “Pro-fax” molding 
cost 4¢/Ib., colored “ 


Chemical, effective ae 1, 1959. 
New base price will be 12¢/Ib. De- 
clining market price of benzene, 
major styrene monomer raw material, 
is seen as a large factor in the price 
reduction. 


Chemical derivatives of the less com- 
Electro Metallurgical Co., which has 
ide Metals Co. New products in- 
clude anhydrous metal rides and 
oxychlorides intended as intermedi- 
ates for production of other metal 
derivatives. Such compounds have 
been coming to the fore as catalysts 
in the rubber and plastics a 
arly in uction y 
f° into pilot plant production are 
ly-divided metal oxides, metal 
carbonyls, organic derivatives such as 
esters and acetyl-acetonates, and 
metal salts, says the company. 


Production capacity for tolylene diiso- 
cyanate chemicals has been stepy 
up by 50% at the New M 

W. Va., plant of Mobay Chemical. 
Urethane elastomers, industrial 
paints, and wire coatings are counted 
on to absorb an increasing amount of 
the basic urethane chemicals. 


insulations for cryogenic 
service, up to 26 times more efficient 
than stan vacuum insulations, are 
claimed by Linde (Union Carbide). 
Details of the new system, said to 
have resulted from a “new concept,” 
have not been disclosed, but may well 
be a refinement of the powder- 
vacuum system introduced by Linde 
in 1946. 
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CRYSTALLIZATION SPECIALISTS | 
Ae Your Seurnce / 


Our experienced engineers will be pleased to co- 
operate with you on any crystallization problem 


Crystallizers* of All Types... 


Know-how, combined with laboratory and pilot truthers 
plant equipment, plus the finest manufacturing Siren: 
facilities enable us to offer the designs best suited 


for specific purposes. 
STRUTHERS WELLS CORP. 
For more information please write directly to WARREN, PA. 
Struthers Wells on your business letterhead. 


Plants in Worren and Titusville, Pa.—U.S.A. 


*Patented and Patents Pending 
For more information, turn te Data Service card, circle No. 79 
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HE JET PULVERIZE! 


‘FLUID ENERGY MILL 


POWERED BY 
COMPRESSED AIR, 
GAS OR STEAM 


mill (5 microns to less than 0.5 micron). ENE 

@ No attritional heat developed with air as energy source. 

@ Highest efficiency — — negligible maintenance —— lowest cost, 

@ No moving parts. 

@ Easily replaceable parts and liners. 


Since 1946, Jet Pulverizer has served a wide range of leading companies 
in paint, cosmetic, pharmaceutical, petroleum and industrial chemical fields 
throughout the world. 


THE JET PULVERIZER COMPANY 
Route #73 Palmyra, New Jersey 
Formerly MICRO REPAIR COMPANY, Merchantville, W. J., 

For more information, turn to Data Service card, circle No. 41 
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industrial news 


A course in “Engineering Kinetics” 
will be presented y R. H. Wilhelm 
of Princeton in April, at the 12th 
annual Lectures in Science and Engi- 

nsored at Baytown, 
by Hamble & Refining Comp 

is part of three remaining 

uate level courses of a series & six 
for the 1958-59 season. 


A 5,000-kilowatt 

oll bo bull by Westin 
for the General Public Utilities system 
for use at a power station now in 


operation near Saxton, Pa. 


A nuclear reactor engineering course 
is being established at Lehigh Uni- 
versity as part of the chemical | 
neering curriculum. Included will 

studies in neutron diffusion in the 
sub-critical reactor, liquid-metal heat 
transfer, nuclear fuel properties and 


processing. 


water 


and facilities 


Manufacturing 
of the Anderson Chemical Co. at 


Weston, Mich., will be expanded at 
a cost of about $200,000. The com- 
pany is a division of Stauffer Chemi- 
cal, and the project will be handled 
by Stauffer’s engineering staff. 


Lithium aluminum hydride production 
will be doubled at Metal Hydrides, 


Natural gas capacity will be upped by 
69 million cu. ft./day to a total of 


of Newark College of Engineering, in 
cooperation with the Society of Plas- 
tics Engineers, Newark Chapter. 
Courses will comprise: Compression 
and Transfer Molding; Plastic Mold 
Design; Thermoplastic Process Tech- 
niques; and Testing and Control of 
Plastics ies. The courses may 
be taken individually or as part of a 
full three year certificate program. 
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of materials 
| to micron-size powders — 
says MHI, is in to increasing 
‘ SIZES Pecig. on demand for the alumino hydride in 
MILL 
ey 7 Modification and expansion of the 
DIAMETERS 200 R Cott Vip Eunice, La., gasoline extraction 
FROM ie tp Zep owned jointly by Runnels Gas 
4 #5 “Wr ucts Corp. (subsidiary of Union Oil 
2" to 36 pe a Myre and Gas) and Texas Gas Exploration 
Corp. will be carried out by Fluor 
| 369 million cu. ft./day. 
| 
: | Four courses in plastics technology | 
. will be offered starting January 5, 
1959, by the Special Courses Division 
| | 
I 
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Blaw-Knox built them all_starting with National Starch’s original plant, and continuing 
with the design and construction of two successive expansions. Responsibility included all build- 
ings, process equipment and utilities. 


at Meredosia, Illinois 


National Starch increases polyvinyl]! acetate 
production 200% in three years 


In 1955 a new plant . . . by spring of ’56 an expan- 
sion that doubled capacity . . . today a second 
expansion that will again double original capacity. 

In all of this dynamic growth National Starch and 
Blaw-Knox have been building together. From the 
first, owner and contractor formed a smooth work- 
ing team as they erected the original plant. This 
same team was put to work again and again as 
National Starch retained Blaw-Knox to design and 
build two plant expansions. 

It is the winning combination of men solving 
problem after problem that has kept all the projects 
moving ahead on schedule. 


To learn how Blaw-Knox’s broad experience and 
technical resources can help you with a process, a 
new facility, or plant modernization or expansion, 
contact Blaw-Knox Company with headquarters in 
Pittsburgh, branch offices in New York, Chicago, 
Haddon Heights, New Jersey, Birmingham, 
Washington, D.C. and San Francisco. 


plant builders for industry... 


For more information, turn to Data Service card, circle No. 12 
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A complete, integrated 
IN LIQUID-SOLIDS SEPARATION 


Tol 


BATCH-O-MATIC® 


XK BATCH-MASTER® 


x SUSPENDED 


> 4 CENTER-SLUNG® 


x MAXI-FLEX® 


x CONTINUOUS 


(PRESSURE TYPE) 


7 N C CONTINUOUS FILTERS 


Custom Engineered 


VACUUM 
X or 


PRESSURE 
ROTARY DRUM 

TABLE 
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VERTICAL LEAF 
MODELS in both 
horizontal and vertical 
tank designs. 
BATCH-MISER*® 
horizortal plate models for 
polish filtration and batch 
operations. 
ALL ASME Code 
Construction. 
NATURAL AND MAN-MADE 
FILTER MEDIA 
i i 
Y YY NN FEON Woven Textile Fiber Febrics 
Available by the roll or tailered te fit FEON Non-woven Textile Fiber Fabrics 
all types of fluid/solid separation pro- FEON Filter Papers by Rochester Peper Co. 
© Laboratory Tested © Production Proven 
. 
Write for literature. Please specify: TOLHURST .. . PENS .. . NIAGARA... FEON 
DIVISIONS OF 
American Machine and Metals, Inc. 
EAST MOLINE, ILLINOIS 
COMPLETE LABORATORY TESTING FACILITIES AT YOUR SERVICE 
For more information, turn to Data Service card, circle No. 48 
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equipment news 


A Case History of In-Plant Air Pollution Control 


Before and after case history study of dust control progress in 
a metallurgical plant shows many of the pitfalis, describes 
solutions that added up to a multi-million dollar investment. 


The Ashtabula, Ohio, plant of Elec- 
tro Metallurgical Company (Union 
Carbide) was a war baby. Built at 
the Government's request, the first 
furnace went into operation in June, 
1943; the end of that year, six 
all three carbide furnaces were 
in full blast turning out ferro-alloys 
and calcium carbide. An essential and 
successful operation—but, due to lack 
of critical materials in war time, the 
Government's plans had made only a 
minimum allowance for dust control 
systems. 

In 1946, Electromet purchased the 
plant from the Government and, al- 
most immediately, embarked on a 
major expansion am to meet an 
ever-increasing for alloys and 
calcium carbide. A new steam power 
station (doubled in capacity starting 
in 1951), was followed by construc- 
tion of new lime kilns, an acetylene 
generator house, and by si t 
expansion of existing facilities. 

Dust-control studies were begun 
soon after Electromet acquired the 
plant in 1946, First prob to be 


attacked was the collection of fly ash 
from the steam-plant stack. At a cost 
of some $150,000, mechanical collec- 
tors of a centrifugal type were in- 
stalled. Performance, however, fell far 
short of the efficiency required and it 


was decided to go over to electrostatic 
precipitators, in addition to the me- 
chanical collectors. Four such precipi- 
tators have been put into service— 
cost: about $1 million. Efficiency is 
claimed to be approximately 97%, well 
above the 93% specified by the ASME 
code. 


Process Change 
Prime example of in-plant process 
change for the purpose of pollution 
control was the substitution, in 1948, 
of vertical lime kilns for the then- 
standard rotary kilns which produced 
large quantities if dust. In the new 
vertical kilns, ases 
through the bed of 
of over it as in the rotary kiln. Cost— 
considerable, according to the com- 
y, in addition to five years of 
and engineering work 
required to — the operation of 
the vertical kilns. 


Covers plus scrubbers 

Fifteen covers and fume scrubbers 
installed on carbide and fur- 
naces between 1950 and 1956 are 
claimed to remove about 98% of all 
dust emitted from the furnaces. A 
cover (see illustration) extends over 
the entire top of the furnace, except 
for electrode openings. It is made of 


heavy steel plate, and is cooled by 
circulating large quantities of water 
through all sections. Hot gases are 
withdrawn from under the cover, and 


passed through a e hi 
centrifugal with a 
series of water sprays. Cost—approxi- 
mately $2 million for the fifteen cov- 
ers and scrubbers, including research, 
development, engineering, and con- 
struction. 

Cyclone separators have been in- 
stalled to handle the dust problem 
arising from all coke crushing, sizing, 
and drying and the 
carbide mix handling and packin 
eration. Efficiency stated as 
the dust is collected in bag filters for 
disposal. Cost—about $400,000. 

Three scrubbers have been installed 
on lime kilns in the carbide depart- 
ment. Each scrubber can handle 60,- 
000 cubic feet of air a minute with 
an efficiency of between 95 and 98%. 
Dust-laden from the kilns are 
passed up through 22 sets of water 
spray Be dust and water 
form a sludge, which is ped out 
to a settling basin. Cost: — about 
$140,000. 

Electromet estimates, that up to 


early 1958, it has spent a tely 
$6 million on its Sidunems 
program. 


Before and after—Furnace cover and scrubber system at Electromet’s Ashtabula plant, show- 
ing the effectiveness of dust collection method said to be 99 percent efficient. 
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PACKING 


All the facts about 


HARSHAW 


Contained in this comprehensive booklet 
discussing the application of Harshaw 
Tellerettes to tower packing. 


Subjects discussed at length (accompanied 
by pertinent charts) 

1. The Tellerette Shape 

2. Physical Characteristics 

3. Lower Capitol investment and 

Operating Cost 

4. Low Weight 

5. Reduced Tower Height 

6. Increased Tower Capacity 

7. Support Plates 

8. Corrosion Resistance 

9. No Clogging 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 


Branches in Principal Cities 


=. 


Send today for your free copy... Use this ‘convenient coupon! 


THE HARSHAW CHEMICAL Co. 
1945 EAST 97TH STREET 
CLEVELAND 6, OHIO 


Please send me ____ copies of your booklet, “Harshaw Tellerette” 


City. Zone Stote 


For more information, turn to Data Service card, circle No. 39 
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ASHERS 


Photo Courtesy Summerill Stainless Tube Div. 


=absorb acid fumes and mist; 
remove dust; cool hot gases 


Knight Fume Washers can be built to handle gases or 
fumes of nearly every character. The one above is removing 
nitric-hydrofluoric acid fumes which come off pickling tanks 
that are processing stainless steel tubes. The fumes enter the 
washer where they are neutralized with a 10% caustic soda 
solution. Berl Saddle packing, the operating heart of the 
tower, provides large liquid film areas in the gas stream. 
This makes for efficient fume washing with relatively small 
sized equipment. 

Knight Fume Washers are designed for many other types 
of corrosive service, such as absorption of HCl fumes, sup- 
pression of oil and acid mists, removal of dust from exhaust 
gas, elimination of chlorine fumes, and cooling hot gases for 
processing. 

Write today for Knight Bulletin No. 90 on Fume Washers, 
which gives complete data on their construction and operation. 
It has tables and graphs showing capacities, pressure drops and 
horsepower requirements. 


MAURICE A. KNIGHT 


Acid and Alkali-Proof Chemical Equipment 
7 Kelly Avenue Akron 9, Ohio 


For more information, turn te Data Service card, circle No. 46 
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Safe power 

from strontium 

Prospects for solution of the 

of transforming Strontium into a 
safe source of additional are 

looking up. A - 100-watt 
— fueled by a compound of 
trontium 90 and designed to operate 


for almost a decade without servicing, 
is under development at the Martin 
| Nuclear Division, Balti- 
more, Maryland. The final generator 
will use about 200,000 curies of 
Strontium 90, will be similar in prin- 
ciple to “SNAP III,” thermoelectric 
device demonstrated recently at the 
White House. 

Officials of the company feel that 
radioactive danger can be eliminated 
by “locking” the radioisotope safely 
inside an insoluble compound at the 
core of the generator. While experi- 
ments thus far have been limited to 
non-radioactive Strontium 90, several 
compounds are now being studied, 
including Strontium Hexaboride. The 
hexaboride remains solid up to 
2,235°C, and its insolubility is such 
that crystals are normally washed in 
boiling hydrochloric and sulfuric acids 
as of the refining process. 

additional factor would 
be provided by sealing the Strontium 
compound in corrosive-resistant cap- 
sules inside a massive heat sink. 

Work proceeds under the direction 
of the AEC’s office of Isotopes De- 


velopment. 


A $10 million fertilizer plant is 
scheduled for the Northwest by July, 
1960. Annual capacity will be about 
200,000 tons fertilizer 

Owner will be Bunker Co., a 
major zinc and lead producer with 
metallurgical plants at Kellogg, Idaho, 
and fabricating and chemical products 
divisions in Seattle, Washington. Sul- 
furic acid for the fertilizer project will 
come from conversion of waste gases 
from the company’s metal reduction 
operations at Kellogg. Present acid 
production by this route is 100,000 
tons/year, more conversion facilities 
are says Bunker 
site projected plant not 
been fixed. 


A new has been com- 


plant 
wakuni for 
engineerin. 
Stone & Webster. 
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SOT mA mH Ow 


Annin’s Model 30,000 

transducer, coupled with the Annin 
Domotor, gives you greater 

range of adjustment, unequalled 
stability, and exceptional 

dynamic characteristics 


Send for your copy 
of Annin's new Catalog 1500-D 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 3) 


VALVES 


For more information, turn to Data Service card, circle No. 2 


The Model 30,000 has been developed to provide process 
engineers with a practical transducing element for con- 
verting a small electrical signal to an accurate and stable 
pneumatic output pressure. It embodies only four basic 
sub-assemblies, which minimize motion and wear, simplify 
adjustment and installation. The Model 30,000 features 
full-scale zero adjustment and a wide range of span set- 
tings for split range and sequencing applications. Absence 
of complex components, together with minimum installa- 
tion,contribute to low maintenance. Linearity and accuracy 
reach a new high in electro-pneumatic transducing with 
the Model 30,000. Technical data on request 


THE ANNIN COMPANY Division of The Annin Corporation 
1040 S. Vail Ave., Montebello, California 
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Sier-Bath GEAREX® PUMPS 


help cut costs for MINNESOTA MINING & MFG. CO. 
in tank car-to-drum pumping of heavy resins 


INTERNAL GEAR & BEARING TYPE 
tor lubricating liquids 


ier-Bath ROTARY PUMPS 


w 


ier-Bath “Gearex” Pumps provide 

positive displacement, ~ pulseless 
flow ... quiet, vibrationless operation. 
Direct-connected up to 1800 RPM, 
they require no reduction gears. For 
high volumetric efficiency and long 
life there is no rotor-to-rotor or rotor- 
to-casing contact. Low pressure on 
stuffing boxes provides easy servicing. 
Horizontal or vertical models to han- 
die 32 to $00,000 SSU, 1 to $550 GPM 
at 250 PSI for viscous liquids, 50 PSI 
for water. Corrosion-resistant alloys, 
steam-jacketed bodies, water-cooled 
bearings, other adaptations to meet 
individual needs. See “Yellow Pages” 
for your local Sier-Bath Pump Rep- 
resentative or send for Bulletin G-2. 
Sier-Bath Gear & Pump Co., Inc., 9272 
Hudson Blod., North Bergen, N. J. 


Hydrex® Pumps 


Mtrs. of Precision Gears, Rotary Pumps, Flexible Gear Couplings Member A.G.M. A. 


For more information, turn to Data Service card, circle No. 75 
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industrial news 


A new affiliate, Blaw-Knox 

ing Co., Ltd., with headquarters in 
London, is announced by Blaw-Knox. 
“Growing overseas demand for con- 
sultation, design, engineering, and 
construction services” is cited by 
Blaw-Knox as the motivating factor 
behind the establishment of new 


company. 


Ethylene and propylene capacity will 
be expanded by 40% at the Spondon, 
Derby, plant of British Celanese. Com- 
pletion of the ex ion program is 
slated for mid-1939. 

Corn oil extraction facilities at the 
Clinton Corn Processing Co., Clinton, 
Iowa, will be increased by installation 
of a “Rotocel” continuous solvent ex- 
traction system to be supplied by 
Blaw-Knox. Capacity of the new sys- 
tem will be 170 tons/day of corn 
germ (expeller cake). 


Operation of eight natural gas ex- 
traction plants, formerly operated by 
Arkansas Louisiana Gas Co., has been 
taken over by a newly-formed sub- 
sidiary, Arkansas Louisiana Chemical 
Corp. Chlorine and caustic 


plant. 


Four million per year of am- 
monium ate will be turned 
out in a plant now under construction 
by HEF, Inc., near Columbus, Miss. 
The lant, which uses a new process 
dockage jointly by Hooker Chemi- 
cal and Foote Mineral, owners of 
HEF, is said to be capable of being 
shifted over without difficulty to pro- 


duction of lithium orate, should 
gram. 


at Du Pont include a 
low pressure polyethylene plant to be 
completed by mid-1960 at its Sabine 
River Works, and a 30% increase in 
conte for “Mylar” polyester film to 
be ready for in 1960 
at the company’s Circleville, Ohio, 
facilities. 


A new type of corrosion and heat re- 
sistant stainless steel is announced by 
Armco Steel. The new alloy, Armco 
22-4-9, is designed for service at 
temperatures from 900 to 1,600 F. in 
such applications as high-temperature 
steam valves and gas turbine parts 
Despite its low nickel content (3-5%), 
it is said to remain completely aus- 
tenitic under all conditions. 
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is a Pfaudier Permutit program providing 


the know-how 
the equipment 


and the experience 


for solving problems involving fluids. 


FLUIDICS covers such varied phases 
of fluid handling and control as: 


corrosioneering 
drying 


Whenever you have a fluid-handling 
problem, look to this Pfaudler Per- 
mutit FLUIDICS program for the 
best solution. 


PFAUDLER 


Specialists in FLUIDICS... 
the science of fluid processes 


FLUIDICS AT WORK 


Glasteel! takes the bite 
out of chlorine dioxide 


Chlorine dioxide generation is an ex- 
cellent example of the depth of our 
FLUIDICS program. Here is a highly 
corrosive material made from other 
corrosives in a complex process. 

The chemicals commonly used have 
no corrosive effects whatsoever on 
Glasteel—sodium chlorate, sulfuric 
acid, and methanol in the Solva 
process; sulfur dioxide, sulfuric acid, 
and sodium chlorate in the Olin 
Mathieson process. 

An even more important factor 
here is the sheer versatility of 

1. You can use it wherever 

corrosives are present ... everywhere 
from generators to storage tanks to 
pumps to pipes, fittings, and valves. 

More than 25 pulp and paper mills 
are now using Glasteel equipment 
from Pfaudler for chlorine dioxide 
generating processes. And, when 
they do a complete cost analysis 
covering original prices, maintenance 
costs and long range equipment life, 
they find Glasteel the most economi- 
cal equipment they can use. 


FLUIDICS AT WORK 


Now, a packaged centrifuge 
for in-plant production 
line testing 


So that you can test our Titan cen- 
trifuge with your own products in 
your own production line, we've 
mounted a 6,000 gal./hr. capacity 
unit on a movable skid that is com- 
pletely integrated with the required 
pumps, valves, controls, and other 
accessories. 

All you need is an available 220/ 
440 three-phase electrical service and 
you're in business. 

This first of a series of packaged 
test units is available on a leasing 
agreement set to meet your particu- 
lar needs. 

They supplement a test program 
which has operated for some time 
now in our Pfaudler labs. They 
should prove of great value where 
you have products that are perish- 
able or otherwise difficult to ship 
or whenever you prefer to do your 
own in-plant testing. 

We will also provide technical per- 
sonnel for setting up and operating 
the test program. 

An outstanding feature of these 
centrifuges is their ability to de- 
sludge themselves automatically. In 
normal operation you can run them 
continuously for weeks without a 
major shutdown for cleaning. 

For more information on the leas- 
ing program, see your local Pfaudler 
Permutit representative. Write for 
bulletin on the centrifuges to our 
Pfaudler Division, Dept. CEP-39, 
Rochester 3, N.Y. 


For more information, turn to Data Service card, circle No. 62 
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in fluid energy fine grindirf 


PARTICLES 
INTENANCE 


bd 
e 


ener. 


more than produce fine particles. It 
controls fineness and product quality with a narrow distribution range 
and simultaneously with grinding can dehydrate, coat particles, blend and 


achieve chemical changes. 


Jet-O-Mizer Mills are being used all over the world, processing many 
types of materials in the following industries: 


* Abrasive * Food . * Pigment * Wax 
* Insecticide *° Mineral * Plastic * Metal 
* Ceramic * Pharmaceutical * Carbon * Chemical 


“Jet-O-Mizing” produces FINE PARTICLES 4 micron average and above 
PLUS . . . Narrow Particle Distribution * Dry, or Controlled Moisture 
Content * Continuous Operation * Uniformity of End Product * Other 
Operations with Grinding * No Attritional Heat—No Moving Parts * 
Low Operating Costs * Low Maintenance 
Send for complete information on Fluid Energy's “‘Jet-O-Mizer” Mills, “Jet-O-Clone” 
Dust Collectors, and TESTING AND CUSTOM GRINDING services. 

- FLUID ENERGY PROCESSING & EQUIPMENT COMPANY 
Richmond & Norris Streets, Philadelphia 25, Pa. - Phone: Regent 9-7728 

(Formerly known as the Wheeler-Stephonoff Mill) 


For more information, turn to Data Service card, circle No. 28 
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industrial news 


An agreement has been signed by 
Central Farmers Fertilizers, Midwest 
and Pacific Northwest agricultural co- 
operative, and National Potash, Carls- 
bad, N.M., calling for acquisition by 
Central Farmers of a stock interest in 
National, and production by National 
of potash materials for distribution by 
Central Farmers. 


Research on application of the elec- 
tron beam furnace to melting, refin- 
ing, and casting of ial metals will 


be pushed by Stauffer-Temescal Co., 
Calif. Stauffer has just 
purchased the third interest in the 
venture previously owned by Mallory- 
Sharon Metals which, according to 
the present agreement, has been li- 
censed to continue operation of one 
of the furnaces already installed at 
one of its facilities. The furnace uses 
electron bombardment in a_ high 
vacuum to melt chemically active ma- 
terials with high melting points. The 
end product metals are claimed to be 
extraordinarily pure and to have 
“unique” physical ies. It is 
said ‘to been 
for melting, refining, and casting of 
titanium, zirconium, tungsten, molyb- 
denum, beryllium, and columbium. 


. 


Successful application of chemical 
methods to make possible a tunnel- 
driving project in an iron ore mine is 
described in an Information Circular 
(7846) issued by the Bureau of Mines. 
The process used, the Joosten process, 
was developed in Holland and Ger- 
many, is controlled in the U.S. by the 
Chemical Soil Solidification Co., New 
York and Chicago. The method aims 
at chemical solidification of loose 
sands and soils that are permeable to 
water. In general, the procedure con- 
sists in the consecutive injection of 
two solutions, a highly concentrated 
solution of sodium silicate and a 
strong saline solution, result is precipi- 
tation of silica gel and cementation of 
loose sand particles. 


All storage tanks for Norway's larg- 
Graver Tank & Mfg, Co. The 62 tanks 
include 4 spheres, 33 fixed-roof tanks, 
and 5 floating-roof tanks. 


First overseas sales of 10-million volt 
tandem i accelerators have 
been made by High Voltage Engi- 
neering Corp. One machine will go to 
the Swiss Federal Institute of Tech- 
nology at Zurich, the second to the 
Australian National University. 
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LAPP ALL-SERVICE 
ACID PROOF VALVES 


SOLID CHEMICAL PORCELAIN 


WITH LAPP TUFCLAD, 


Nothing defies corrosion like chem- 
ically inert porcelain. As madeby ARMOR 
Lapp, it is pure, dense, hard, close- 
homogeneous and non- 
porous. Therefore there can be no 
penetration—no crumbling from 
capillary pressures—mno absorption 
of liquids to contaminate later 
processing. 

Resistance to corrosion and con- 
tamination is but part of the Lapp 
story; there’s a bonus in that Lapp 
Chemica! Porcelain costs consider- 
ably less initially than most corro- 
sion-resistant alloys and lined 
equipment. And since it almost 
mever needs maintenance or re- 
placement, the economy of your 
purchase is further increased. 

Security (protection of plant and 
personnel) is assured by the Lapp 
TUFCLAD armor. It consists of mul- 
tiple layers of fiberglass impreg- 
nated and bonded to the porcelain 
with an Epoxy resin. Fiberglass has 
high strength and chemical resist- 
impact damage and external ther- 
mal shock. TUFCLAD armor holds 
line pressures even should porce- 
lain become cracked or broken. 
WRITE for description and speci- 
fications for the entire line of Lapp 
Acid Proof Valves. Lapp Insulator 
Co., Inc., Process Equipment Div., 
2304 Chestnut Street, LeRoy, N.Y. 


Y-Valves as shown, and Angle 

Valves are available in Lapp 

TUFCLAD Chemical Porcelain 

in Y%" to 6” sizes. Also safety 

valves, flush valves, plug cocks, 

pipe and fittings (to 8” dia.) 
special shapes. 


and 


CHEMICAL 
PORCELAIN 


For more information, turn te Date Service card, circle No. 47 
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industrial news 


Where is the money coming from? 


C. R. Wurrriesey, Univ. of Pennsylvania 


“Finance is not a problem.” That 
statement is a quotation from Sir 
Geoffrey Crowther, a distinguished 
British publicist, long editor of The 
Economist of London, who expressed 
it in connection with the financing of 
the Second World War. In enumerat- 
ing seven things chiefly needed for 
war, including man , raw ma- 
terials, and res ial capacity, money 
was placed last on the list. What was 
true of wartime economics — 
as well to peacetime. Sir Geo 
went on to say of war, as I 
say of peace, that financing is never- 
theless a very important matter. But 
its importance lies elsewhere than is 
likely to be wo at first glance. 

Any ratio investment to na- 
tional income which society wants 
can and will be financed. Saving may, 
of course, be less than the amount 
that would be sufficient to finance 
some announced goal of capital ex- 
pansion. But all that would prove 
is that society as a whole wanted 
more leisure and more consumption 
more urgently than it wanted the 
higher figure of net investment. 


Alternative methods 


The prim significance of the 
tion of yy Mano lies in the 
erent results that flow from al- 
ternative methods of financing. Ex- 
pansion of the money supply, taxa- 
tion, voluntary saving out of current 
income—this list is sufficient to sug- 
oe. the differences that may 
financing by one means or an- 
— It would make a difference, also, 
whether mone expansion occured 
through the more Be of greenbacks or 
the creation of deposits by commer- 
cial banks, with or without a corres- 
ponding expansion at the Federal 
Reserve Banks. There would be differ- 
ences according to whether the vol- 
untary saving of individuals and cor- 
porations was channeled through life 
insurance companies, savings and loan 
associations, savings , mutual 
funds, or otherwise. 
We are better organized for financ- 
ing economic development abroad 


than any country has ever been. 
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Among the im t financial insti- 
tutions which did not exist a quarter 
of a cen ago are the Export-Im- 
Bonk Bank for 
truction and Development (the 
World Bank), and the recently-estab- 
lished International Finance Corpora- 
tion. In addition, there is the foreign 
aid of the Federal govern- 
cae tbe ose activities in this area are 
largest of all. 


The means 

The critical problem with respect to 
future financing is the means by 
which financing is to be accomplished. 
The answers given to this problem 
will determine the relative growth of 
particular types of enterprise such as 
insurance companies, savings and 
loan associations. Also involved in 
them is the scale of participation to be 
exercised Government in future 
economic elopment. The choice 
made with respect to the methods, 
and the rates, of future capital ex- 
pansion — govern whether or not 
we are to be subjected to the perils 
of inflation, punctuated at times by 
the ravages of massive deflation. 

Choice of methods is involved, in 
that certain means of financing, such 
as bank credit and consumer credit, 
lend themselves to easy over-expan- 
sion and su t contraction. 
Other methods, of which savings in- 
termediaries such as life insurance 
companies and other thrift institutions 
are prime examples, are likely to 
exhibit a more even and orderly rate 
of growth. The problem that confronts 
the stabilization authorities is how to 
utilize the varying attributes of the 
different methods of finance so that 
eo 3 will serve the economy well 
rather than badly. 

The primary criteria of economic 
policy are now generally considered 
to consist of price stability, full em- 
ployment, maximum sustainable 
growth. It has become commonplace 
to ee of these objectives in terms 
of the possible ict of one with 
another, as though pursuit of the full 
employment aim condemns us to in- 
flation, or pursuit of price stability 
means that we must accept continuing 


large-scale unemployment. This is the 
even though, ad- 
mittedly, a three-pronged objective 

(price stability, full jeaphapeneil, and 
growth) is more complicated than a 
single objective. 

will be times when we may 
have to give ground on one objective 
in order to maintain our position on 
another. But we must not overlook 
ji extent to which one objective, far 
impeding, can be expected to 
reinforce another. At a particular mo- 
ment of time, these aims may seem to 
be in conflict. Over the years, they 
are likely to prove indivisible. 

The pursuit of these goals is inti- 
mately related to the financing of eco- 
nomic activity including capital ex- 
pansion. Upon the answer that is 
given to the question of where, in the 
sense of the particular channnels, the 
money is coming from—and how fast 


—largely the success we shall 
have in achieving maximum growth 
combined with nearest feasible 


approach to stability of prices and 
economic activity. 

The major practical issue in con- 
nection with financing future capital 

uirements is one of public policy— 

I would remind you that po 
be as masterly when it does 
tive manner. We are likely to 
thin of the task of providing Lo 
cial leadership as becoming ever more 
difficult. It is true that our pred 

grows lar and more comp 
with c* that passes. More is 
attempted and at the same time more 
is expected, including social and eco- 
nomic at home, and defense 
and development throughout the 
world. At same time, economic 
rigidities have increased in the form 
long-term wage contracts, — 
tered prices, price su 1 in- 
terest vee that have ten a doubt- 
ful automatic regulator of economic 

and financial behavior. 

On the other hand, the problem of 
economic stabilization has become 
simpler in significant ; if I am 
not greatly mistaken, it has become 
simpler on balance. We have banks 
that do not fail. We have a money 
supply that tends of its own accord 
to be notably more stable than in the 
past. The financial structure has been 
strengthened by the SEC, the FDIC, 
and by the healthy growth of life in- 
surance companies and other financial 
intermediaries. The economy as a 

continued on page 116 
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What it is. Girdler G-33 Catalyst 
contains approximately 36 weight per- 
cent nickel on a refractory oxide support. 
It is active for the hydrogenation of 
organic compounds such as aromatics, 
acetaldehyde and methyl-ethyl ketone 
in fixed bed operations...and as a metha- 
nation and deoxygenation catalyst. Can 
be used where catalyst bed is subjected 
to severe physical stress. 


It is normally supplied in oxidized 
form as 44”x 4” solid cylindrical tablets 
of 65 lbs./cu. ft. bulk density. Minimum 
side crush strength is 40 lbs. dead weight 
load. Also available in reduced and 
stabilized form, designated as G-52. 


How it performs. G-33 has excellent 
activity over a wide range of tempera- 
tures and pressures. Like all nickel 
catalysts, activity is reduced by only a 
few parts per million sulphur present in 


--- proves highly active and 
physically rugged in 
hydrogenation of aromatics 
and other organic compounds 


feed gas stream. It will operate success- 
fully with sulphur compounds present. 
Under proper operating conditions, life 
of 1 to 2 years may be expected. 


Applications... 

@ in large-scale hydrogenation of tow- 
molecular-weight aldehydes and ketones 
In liquid and vapor phase. 


@ In hydrogenation of aromatic streams to 
produce pure cycliohexane...single and 
mixed phases in isothermal and adiabatic 
reactors. 


@in production of cyclohexane with a 
purity of 99.5% (volume) from benzene. 


@ in removal of aromatics from naphtha 
feed stocks. Hydrogenates about 19% aro- 
matics in feed stock containing 10 parts 
per million sulphur. 

Find out how G-33 and other Girdler 
Catalysts, plus our complete Technical 
Service, can help solve your processing 
problems. 


GIRDLER CATALYSTS 
LOUISVILLE 1, KENTUCKY SYNTHESIS GASES AND 
CHEMICAL PRODUCTS DIVISION + CHEMETRON CORPORATION "YOROGEN GENERATION 


DESULFURIZATION 
NEW CATALYTIC PROCESSES 


For more information, turn to Data Service card, circle No. 37 
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Right to the heart of this vital product dimension . . . that’s where Brook- 
field can take you. Consider this an invitation to ask Brookfield to bring 
you up to date on how viscosity control, through Brookfield instrumenta- 
tion, can be profitably applied to your processes. Viscosity measurement, 
recording and control can now be accomplished automatically for prac- 
tically any fluid material. Low investment Brookfield portable and proc- 
ess-mounted instrumentation now plays a major role in practically every 
phase of chemical processing and research. 


If Brookfield’s long experience and 
coveted rheological know-how can be 
valuable to you, in-depth information is 
yours by writing — 


THE WORLD’S STANDARD FOR VISCOSITY 
MEASUREMENT AND CONTROL 


tbrooktield 


ENGINEERING LABORATORIES, INCORPORATED 
STOUGHTON 18, MASSACHUSETTS 


For more information, turn to Data Service card, circle No. 11 
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whole is strongly buttressed . 
including social security, a large vol- 
ume of liquid assets, improved cor- 

rate capital structures, and several 

ighly significant automatic stabilizers. 

The economy has achieved these bene- 
fits while losing none of its vigor and 
vitality. 

Not least important, we are better 
equipped than ever before to ad- 
minister economic and financial poli- 
cies wisely and well. Coordination 
between Tre and the Federal 
Reserve central has been a" 

ved, The scope and magnitude 
powers, particularly ap- 
plied in conjunction, are 
than in the past. Statistical other 
information is far better in terms of 
both timeliness and coverage. And 
perhaps most important of all, we have 
reason to believe that our knowledge 
and understanding of economic proc- 
esses, as a result of advances in the 
past quarter century, are better than 
ever before. 

In short, the framework of economic 
theory is today, I believe, an adequate 
touchstone for future monetary and 
fiscal policy. Granted the avoidance of 
a major war, we can look forward to 
a quarter century more stable and 
favored than the ones we have had. 
Advance will continue, and, not least 
im tly, in the area of public 
policy. For this coming quarter cen- 
tury of progress, finance will impose 
problems but not obstacles. 


Condensed from a talk delivered at 
the Golden Jubilee A.1-Ch.E. Meeting 
in Philadelphia. 


Production gm for tolylene dii- 
socyanate will be expanded 50% at 
Mobay Chemical Co. Continued de- 
mand for polyether foams for cush- 
ioning and filling applications by auto- 
motive and furniture industries was 
behind this second major expansion 
since 1956 of Mobay’s New Martins- 
ville, West Virginia, plant. TDI facili- 
ties there will now reach 18 million 


pounds a year. 


Annual production of 

at American Cyanamid is expected to 
double when a multi-million dollar 
addition to the firm’s Bound Brook, 
N. J., plant is completed. Work on the 
new facility, which will also provide 
the first commercial production of 
naphthoquinone, is already in prog- 
ress. 
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Write for A&B 
sections today 


IS FOR “ADAPTIONEERING”® a unique creative engineering 
approach which translates the knowledge gained in one field to the 
solution of problems in another. The A and B sections of a dictionary 
of products processed in S-W unit machines are available on request. 


(selected from the forthcoming adaptioneering dictionary) 
BAGASSE Dry and hydrolyzed bagasse has been reduced in S-W 
Hammer Mills and defiberized in S-W Single Runner Attrition 
Mills. Pith fines, both with and without molasses, are pelleted 

in S-W Pellet Mills. 


BARK Wet spruce and hemlock bark offal reduced to 4-mesh and 
finer in S-W Cutters and Crushers. Other barks pelleted in 
S-W Pellet Mills and refined in S-W 36-2 Refiners. 


BAUXITE Fines are mixed with 32% caustic in S-W Horizontal 
Mixers before pelleting with wood flour in S-W Pellet Mills. 
Lumps are reduced to a powder fine enough to pass 60-mesh 
and be retained on 100-mesh in S-W Single Runner Attrition 
Mills. Sifters and S-W Roller Mills have also been used in 


processing this product. 


BISPHENOL “A” Leading chemical companies use S-W pneumatic 
systems for unloading bisphenol flakes from railroad cars. 
Installations usually include transfer systems to take material 
from storage to inplant use. 


BOTTLES Soft drink bottles and medicinal bottles are reduced 
in S-W Single Roll Crushers. This is desired where the beverage 
bottles are chipped or otherwise damaged; and where bottles 
used for blood, pharmaceuticals or medicines must be destroyed. 


BREWERS’ FLAKES Product consisting of flaked, untoasted, 
degerminated corn reduced in Sprout-Waldron Rotary Knife 
Cutters. Dried spent brewers’ grains are ground in S-W Ham- 
mer Mills, Single and Double Runner Attrition Mills. S-W 
pneumatic systems load, unload, and convey the product. 


BULK TRUCK Sprout-Waldron pioneered in the development of 
bulk handling units, with built-in pneumatic systems which 
make it possible to load and unload dry, granular materials 
without back breaking labor, contamination, dusting or waste. 
Sprout-Waldron bulk trucks have handled materials ranging 
from peanut shells to cement spanning densifications from 10 to 
95 Ibs./cu. ft. Chassis sizes range from 12 to 36 feet. 


SPROUT, WALDRON & CO.,INC. 


Manufacturing Engineers 
MUNCY, PENNSYLVANIA, U. S&. A. 


SINCE 1866 Size Reduction + Size Classification + Mixing and Blending + Bulk Materials Handling + Pelleting 


For more information, turn to Data Service card, circle No. 85 
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TO WASTE 


TERED 


COMPLETE WATER TREATMENT 
in Modular Construction 


A real “thirst quencher” for industrial and municipal water 
supplies is the Hardinge equipped water treatment plant— 
available in unit sizes of from 1 M.G.D. to 5 M.G.D. 


Can be furnished complete with automatic plant controls. 
Write for full details. 


HARDINGE 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA - 240 ARCH ST. + Main Office and Works 


New York - Toronte Chicago - llibbing - Houston - Salt Lake City - Sen Francisco - Birmingham - Jocksonville Beach 
For more information, turn to Data Service card, circle No. 38 


industrial news 


Production of styrene gets underway 
near Melbourne, Australia, shortly, 
when construction starts on a 
monomer plant by CSR-Dow Pty., 
Ltd. The new company, jointly 
Dow Chemical and C.S.R. 
ties Ltd., plans to com- 

e “unit petrochemical com- 
plex by mid-1961. 


Sodium and chlorine production ca- 
pacity at Du Pont is expected to in- 
crease 50% with the recent comple- 
tion of a new sodium and chlorine 
unit at the firm’s Memphis plant. 


Synthetic Camphor will no longer be 
produced by Du Pont. Material for 
production of medicinal and technical 
grade synthetic camphor, including 
‘pociea formulas and processes, has 

purchased by Chas. L. Huisking 
& Co., New York City. Huisking has 
also purchased Du Pont’s current 
stock of camphor. 


Production capacity of high 
polyethylene at Monsato Chemical 
will be increased to 100 million 
pounds a year. Facilities are sched- 
uled for completion late this year. 


Solid 20.5% lime nitrate and a full 
line of nitrogen solutions will be 
manufactured by Florida Nitrogen’s 
new plant near Tampa. Construction 
begins at once by this new subsidiary 
of Southern Nitrogen, which will be 
supplied with ammonia by the parent 
firm's 20-25% expanded pe 
Florida —— ’s three plant expan- 

sion plans include an ammonia, a 
nitric acid plant. 


A new polyethylene unit in Mel- 
bourne, Australia, with production ca- 


pacity of 15 million pounds a cok 
is scheduled to begin operation ear 

in 1961. wil be erected and oper 
ated by Union Carbide Australia, Ltd 


A sulfur recovery unit placed in 
eration recently at Sun Oil’s Tol 
refinery, has a capacity of 12% long 
tons a day. The new unit converts hy- 
drogen sulfide to sulfur dioxide, and 
i the presence of a bauxite catalyst, 
to elemental sulfur. 


The American Society of Heating Re- 
frigeration and Air-Conditioning En- 
gineers has been formed by a 

of ASHACE with ASRE. Cecil Bol- 
ing is president of the 18,000 member 


organization. 


For more information, circle No. 20> 
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DENVER 


For Effective Propeller Agitation in 


Tanks as Large as 50’ Diameter 

Design of DENVER turbine type propeller makes possible 
r large diameter propeller agitators for agitating large volumes Leading Suppliers 
] of pulp in large tanks. One large diameter agitator handles of 
7 volume of several small ones—saves space, operating expense, Agitators for: 
: supervision, maintenance. AGITATION 

agitation with heavy slurries even as coarse as 10 mesh. Slower MINE BACKFILL 

speeds mean savings in horsepower and further savings from AGITATION 
4 reduced wear. PRECIPITATION 
1 © Propelier is designed for long service. High mechanical effi- REPULPING 
n ciency moves pulp with minimum of turbul bi wear SLURRY HOLDING 
- evenly and uniformly with no cavitation. MIXING 

@ Large diameter DENVER turbine type propeller eliminates CONDITIONING 

1 problems often encountered with airlift or rake agitators— LEACHING 
ADSORPTION 
n [Find out how large diameter DENVER Turbine Propeller NEUTRALIZING 
y  Agitators can save you money—build your profits. Send de- SOLVENT EXTRACTION 
€ Fi tails of your requirements for careful, detailed recommendation 
: on the correct agitator for your operation. 
- 
a 


96" diameter DENVER Propeller 
on Test Rock ot DENVER Factory, 
20’ diameter by 2 


tte frtends happier, healthier and wealthier” 


NOW... EVEN LARGER| 
TURBINE | 


DENVER 
NEW YORK 
TORONTO 
VANCOUVER 


MEXICO, D.F. 
LONDON 


DENVER) EQUIPMENTICOM PAN 


1400 Seventeenth St. « Denver 17, Colorado LIMA 


slete Mill Equipment 
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You Can 
Prevent 
These Three 
Relief Valve 
Problems 
With a BS&8 
Quik-Ser 


VG 


BEFORE 


AFTER 


Leakage 


Corrosion 


“Freeze-ups” 


The BS&B Quik-Sert Safety Head isolates the relief valve 
from the product under pressure. Mounted under the valve 
inlet, it is “bottle tight” until overpressure reaches the rated 
pressure of the preformed metal rupture disc. 

The Quik-Sert Safety Head flange assembly is located 
inside the bolting of companion flanges. Easy insertion and 
removal is accomplished through the use of jack screws. 

A BS&B Quik-Sert Safety Head Under 
the Relief Valve Gives You These Advantages 


« Stops product loss at normal operating pressures 
© Assures proper valve function at set pressure 
© Lowers maintenance costs 


© Reduces shutdown time 


BS&B engineers wil! be glad to evaluate your pressure 
system for proper applications of the Quik-Sert Safety Head. 


Write, wire or phone... 


Bracx, Sivarts & 
inc. 


Head Division, Dept. 2-DX3 


7500 East 12th Street, Kansas City 26, Missouri 
Telephone: BEnton !|-7200 


For more information, turn to Data Service card, circle No. 8 
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industrial news 


Rhenium will now be com- 
mercially, in the Research and Devel- 
opment Department of Chase Brass 
& Copper. Consumption of wrought 
rhenium, which has a tensile strength 
of 350 thousand Ib./sq. in., and melt- 
ing point of 5756°F, has increased 
over 400% in the past years. 


A new % million dollar plant is 
planned for Research 
and Develo t Division in Nia 
Falls, N.Y. Special uipment for 
products requiring ultra-high temper- 
ature processing iques will be 
provided by the plant, scheduled for 
completion in one year. 


A uranium processing mill in the Gas 
Hills area near Riverton, W ing. 
with capacity of 522 radi 

be built by Federal Uranium Corp. 
When negotiations with the AEC on a 


trat chase t are 
Sx 
April 1), will begin. 


A $2 million expansion in chlorine- 
caustic soda facilities is in at 
Diamond Alkali, Painesville, Ohio. 
Replacement of the Tucker-Windeck- 
er type cells with Diamond's new 
30,000-ampere rectangular cells will 
utilize 60% less space than formerly, 
also reduce the number of cells re- 
quired from 2,432 to 144. 


company’s investment in the new 
cracking facility to more than $30 
Dow 


smaller colleges will be held at Penn 
State University for two months start- 
ing June 8, 1959. Professor W. C. 
Fernelius at Penn heads arrangements. 
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; 30 million pounds of phthalic anhy- a 

i dride will be produced annually by 

Rei hi Id Cl ] new $5 illi 

plant in Elizabeth, N. J. Construction . 
7 is expected to be finished in late 1959. [iiaaa 

% A polymer plant is planned as a fur- =, 

ther expansion of the new 55,000 
barrel-a-day fluid catalytic cracking 

_— operation at Standard Oil 
ifornia’s Richmond, Cal., refinery. 

PUAN This third auxiliary plant brings the I 
h 

. Chemical’s polystyrene film, has begun 
| [\ at the Cleveland plant. 4 

| - BS:B qualified teachers of chemical engin- 

Safety 


GUIDANCE... 


It was only when man recognized nature’s navigational 
“signposts” in the skics, and learned to read them, that 
he gained mastery over the seas. 


In the same way, the processing industries have welcomed 
guidance, and utilized every opportunity designed to help 
them toward more efficicnt and economical operation. Our 
contribution — in the field of grinding, air conveying and 
dust collection — is embodied in the Mikro Plan. The 
Plan includes: Mikro Engineering, which works con- 


MIKRO-Products 


Pulverizing Machinery Division + Metals Disintegrating Company, inc. 


85 Chatham Road @ Summit, New Jersey 


stantly to create equipment for new uses and to improve 
existing methods . Mikro Laboratory Analysis, aimed 
at more effective methods of processing customers’ ma- 
terials . . . and Mikro Service, organized on a world-wide 
basis for on-the-spot solution of problems, and the ship- 
ment of genuine MIKRO replacement parts to any point 
within 48 hours of order. 


Our experience and facilities are at your disposal without 
obligation. Call on us at any time. 
PROCESSING SYSTEMS 


GRINDING CONVEYING COLLECTING 


REPRESENTATIVES throughout the United States, Continenta! Europe, British isies, Canada, Mexico, Central and South America, 
West Indies, South Africa, india, Japan, Philippines, Australia and New Zealand. 


MANUFACTURING FACILITIES: United States, Canada, Continental Europe, British Isles. 


. i 
4 | 


the 2-15 


The 1-mile-per-second X-15, designed to carry its pilot into the 
fringes of space, is a product of joint efforts of NASA, Air Force 
and Navy, with close cooperation of North American Aviation, 
Reaction Motors and 300 other contracting firms. This aircraft 
—latest in a long-term program conceived by NASA scientists 
for the advanced study of the problems of flight—will make its 
first flights soon. NASA has technical direction of the X-15 
project and will report the research results for use by Govern- 


ment and industry. 


The X-15 is a rocket research airplane, a flying laboratory. 


Primary research interest in the X-15 is to obtain knowledge of 
actual flight conditions in the near space environment, to produce 
a wealth of information from repeated missions involving entry 
into and exit from the atmosphere. And only man can prove 
how man will react in space to weightlessness and intense accele- 
ration and deceleration. 


The X-15 program is typical of the exciting things happening at 
NASA, whose responsibility it is to direct and implement UV. S. 
research efforts in aeronautics and the exploration of space, for 


peaceful purposes and the benefit of all mankind. 


NA SA National Aeronautics and Space Administration 
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NASA offers unique opportunities 

in basic and applied research in 
ceroncutics and space technology — 
For Engineers: 
Aeronautical, Engineering Physics, 
Electronic, Mechanical, Electrical, 
Metallurgical, Chemical, Civil. 


Please address your inquiry to the 
Personne! Direcior of any of the 
following NASA research centers: 
@ Langley Research Center, 
Hampton, Virginia 
@ Ames Research Center, 
Mountain View, California 
@ Lewis Research Center, 
Cleveland, Ohio 
@ High-Speed Flight Station, 
Edwards, California 
© Beltsville Space Center 
4555 Overlook Ave., Washington, D.C. 
(Positions are filled in accordance with 
Aeronautical Research Announcement 618) 
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Louisville Dryer—10 feet in diameter, 
10 stories long! 


Turn a ten story building on its side, and there’d primary factor in efficient seal operation. 

be room to spare on either end of this huge Every Louisville Dryer is especially designed, 
pit lathe at Sharon, Pennsylvania where this manufactured, assembled and installed for its 
10’ x 110’ Louisville Dryer was fabricated. specific task. 

This lathe is used for machining the reinforc- If you have a problem involving process equip- 
ing bands onto which are mounted the forged ment, call or write our equipment specialist in 
steel tires. This careful workmanship assures your area. Here, as in so many fields, you'll find 
concentricity of the completed dryer shell—a IT PAYS TO PLAN WITH GENERAL AMERICAN. 


Louisville Dryers 
CORPORATION 


Process Equipment Division 


GENERAL AMERICAN TRANSPORTATION 
135 South LaSalle Street, Chicago 90, Illinois 
Offices in Principal Cities 
In Canada: Canadian Locomotive Co., Lid., Kingston, Ontario mac 
For more information, turn to Data Service card, circle No. 29 
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An A.LCh.E. Technical Manual 


Bubble-Tray 
Design Manual 


prediction of fractionation efficiency 
by the 

Distillation Subcommittee 

of the Research Committee 


1. Enables the engineer to predict efficiencies for 
commercial bubble trays used in multicomponent 
fractionation. 

2. Contains sample calculations made on plant-scale 
columns. 

3. Includes calculation form sheets for the use of 
the reader. (Additional sheets may be pur- 


Il. Methods of Calculating Physi- 
cal Properties ............- 


III. Research Results .......... 25 
IV. Efficiency Prediction Method. 63 


chased. ) 
Available NOW to 
VII. Tray Design ..........-. 16 Members of A-LChE. ............ $5.00 
VIII. Fractionation ..........: $10.00 
Calculation form sheets,..........  -25 
eat case (One bound in book but also available for 
separate purchase) 


eee 


Tables 1 through 6............ 
Sponsoring Companies ........ 94 


prices are postpaid 
Hard covers, gold stamped, 64%” x 914”, 94 
pages, attractively designed and printed. 


Calculation Form Sheets. ....... 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS 


Published and sold by 25 West 45 Street 
AMERICAN New York 36, New York 
INSTITUTE New Yesk Cin) Send copics ofthe Bubb Tony Design Mansal. 
OF : Send me loose calculation form sheets. : 
CHEMICAL 
ENGINEERS Adéress 


For more information, circle No. 4 > 
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Allis-Chalmers compacting process 


Rescues “Lost” Profits 


---converts waste chemical fines 
inte a salable product 


A potash producer salvages seven tons per hour from sub-sized 
fines. A chemical salt manufacturer effects an 80% recovery 
of marketable material. Yes, waste becomes valuable when 
put through the Allis-Chalmers compacting process. 

The compacting system is a package of integrated Allis- 
Chalmers equipment — the remarkable new compacting mill, 
a roller mill and either a gyratory or vibrating screen. The com- 
pacting mill mechanically densifies fines created in your original 
process. The resulting flakes or slabs are granulated in the 
roller mill and separated in the screen. Precise control of par- 
ticle size, density and solubility factors is assured. Recovered 
product equals or surpasses parent product in every respect. 

Get Bulletin 07 B8836 from your A-C representative or write 
Allis-Chalmers, Industrial Equipment Division, Milwaukee 1, 
Wisconsin. In Canada, write Canadian Allis-Chalmers Lid., 
Box 37, Montreal, Quebec. 


SCOPE in IN DUSTRY | 
SPECIALIZATION from... 
= 
| 
J 
a 
4 
4 
: 
. 
. 
. 
A-5947 


meeting preview 


Kansas City—Technical Program 
James Devry, J. F. Pritchard & Co. 


The Kansas City Meeting in May 
will inaugurate a series of several 
petroleum production symposia to be 
presented at A.I.Ch.E. meetings un- 
der the joint sponsorship uf A.1.Ch.E. 
and the Society of Petroleum Engi- 
neers of AIME. These symposia will 
deal exclusively with the amen- 
tal chemical en ing principles 
which are to She 
understanding and successful opera- 
tion of petroleum production proc- 
esses—in particular, with the phenom- 
ena associated with the withdrawal of 
gas and oil from deep-lying reservoirs. 
It is expected that these symposia will 
stimulate a greater interest on the part 
of the chemical engineering profession 
in these fascinating and challenging 
mile-under-the-earth fluid mechanics 
techniques. In this field, there will be 
three sessions: one, led by M. J. 
Rzasa of Cities Service on Non- Equil- 
ibrium Fluid Mechanics (Session 11); 
the second and third on The Role of 
Wetting and Capillarity in Fluid Dis- 
placement Processes (Sessions 13 & 
15), under C. S. Kuhn of Magnolia 


Petroleum. For full details of these 
unusual symposia, see the meeting 
program below. 

The Engineering Profession and 
the American Institute of Chemical 
Engineers will be the subject of a 
Panel discussion on Sunday afternoon, 
May 17. L. K. Wheelock, executive 
secretary of the Engineering Man- 
power Commission will lead off the 


session with a talk on Salary Survey ~ 


by Engineering Manpower Commis- 


the box accompanying this story. As 
attendance on these trips is neces- 
sarily limited, preregistration is urged. 
All trips can be completed within one- 
half a or less—this was made the 
rule to allow maximum flexibility in 
the personal meeting schedules of 
participants. 

The William Rockhill Nelson Gal- 
lery of Art and the Hallmark Card 
Building are two of the central points 
of interest which will form part of 

Ladies Program. Also sure to be 
pular with the ladies will be a visit 

o the famous Country Club Plaza, 
where a fashionable shopping center 


sion, Pay for Engineers, 1958, and* has been built in the style of the old 


Supply and Demand for Engineers. 
Utilization of Engineers will be an- 
alyzed by T. J. Mills, program direc- 
tor for Scientific Manpower, Wash., 
D. C, A. H. Goeser, director of human 
relations, World Insurance Co., 
Omaha, Neb., will speak on It's 
Human Relations that Count. To wind 
up the formal part of the panel, D. L. 
Katz, president of A.LCh.E., will 
discuss What A.I.Ch.E. is Doing. The 
talks will be brief, leaving plenty of 
time for discussion from the floor. 
The schedule of plant tours for the 
Kansas City Meeting is now complete 
—a convenient summary is given in 


Spanish missions. 


Plant Trip Schedule 


Monday Morning 

M-1 SAGE, Richards-Gebaur Air 
Force Base 

M-2 Midwest Research Institute 
and Linda Hall Library 


Monday Afternoon 

M-3 Buick-Oldsmobile-Pontiac As- 
sembly Division 

M-4 Cook Paint & Varnish Co. 

M-5 Phillips Petroleum Co. 


Tuesday Morning 

T-6 Spencer Chemical Co. Re- 
search Center and Delco- 
Remy Division 

T-7 Corn Products Co. 

T-8  Fairbanks-Morse & Co. 


Tuesday Afternoon 

T-9 Sheffield Div., Armco Steel 
Corp. 

T-10 Procter & Gamble Mfg. Co. 

T-11 Jos. Schlitz Brewing Co. 


Wednesday Morning 
W-12 Standard Oil Co. 
W-13 Owens-Corning Fiberglas Corp. 


Three-Day Schedule of Technical 


MONDAY, MAY 18 


9:00 to 11:30 A.M. 

TECHNICAL SESSION NO. 1—COMPUTERS 
AND PIPELINES. 

Chairman: R. L. McIntire, Datics Corp. 
Design and Analysis of Natura! Gas Gathering 
Systems by Digital Computation, B. L. Giles, 
Phillips Petroleum. A novel method of network 
analysis is used to design and analyze natural 
gas gathering systems on the IBM 709 digital 
computer. 

of Pipeli 
R. J. oly Du Pont, R. L. McIntire and = 
L. Austin, Datics Corp. Three-dimensional, 
looped pipeline systems, with pumps, straipers, 
and orifices considered as integral members of 
the system, designed on cially availabl 
digital computing equipment. 

The Electronic Computer as Applied to Gas 
Pipeline Design, H. B. Martch, Jr., El Paso 
Natural Gas Co. Digital computer appliction 
to computation of pipeline flow losses, com- 
D hor , and loop lengths. 
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Digital C ter Solution of Gas Distribution 
Network Flow Problems, D. V. Kniebes & G. 
G. Wilson, Inst. of Gas Technology, Chicago. 
Digital computer solution of gas distribution 
system network flow problems using the Hardy 
Cross method. 


9:00 A.M. to 12 Noon 
TECHNICAL SESSION NO. 2—THERMODY- 
NAMICS OF JET AND ROCKET PROPULSION. 


Chairman: G. C. Szego, Space Technology 
Laboratory. 

Thermodynamics and Missile Performance, H. 
C. Rodean, Chance Vought Aircraft. A concise 
analysis of the dependence of rocket missile 
performance upon several ynamic 
parameters. 


One Dimensional Flow with Chemical Reaction 
in Nozzle Expansion, T. W. Reynolds & L. V. 
Baldwin, NASA Lewis Research Center. The 
complex interactions when chemical reactions 
take place during the expansion of hot gases 
in rocket nozzles. 


Sessions 


Dissociation in Hypersonic 
Nozzle Flow, G. Hall, Cornell Aeronautical 
Lab. kinetics with to their 
role in hypersonic nozzle flow 


Aerothermochemistry, Scaling, and Instability 
of Liquid Propellant Rocket Motors, T. P. 
Torda. Brooklyn Poly. Factors and problems 
encountered in design and operation of liquid 
propellant rocket engines, with part 
reference to combustion instability. 


The Need for Rocket Engines of Higher Thrust 
per Nozzle Area in High-Speed Sled Testing, 
P. FP. Kuhn, Holloman Air Force Base. Thermo- 
dynamic background for design of rocket en- 
gines for high-speed sled testing. 


Some Gaseous 
Metal Compounds, A. Buechler, Arthur D. 
Little. New and unpublished thermodynamic 
properties of advanced rocket propellants. 


continued on page 128 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 3) 


- 
+> 
z 
: i 
| 
: 


THE SOUND... 
AND THE JURY 


The quiet, solid feeling inside 
the 1959 Oldsmobile results from 
patient testing by a highly spe- 
cialized “‘jury”’— experts in the 
field of sound analysis. 


Unlike most other phases of auto- 
motive engineering, there are no 
instruments which measure the 
“annoyance” factor of sounds inside 
an automobile. Subjective, personal 
evaluation known as the “jury sys- 
tem” is the most important means of 
determining how quiet it is inside 
an Oldsmobile. 

With the “jury system”, several ex- 
perienced engineers assemble in an 
acoustically treated room and listen 
to binaural tape recordings made 
inside a test car. Careful editing of 
the tape recording allows rapid side- 
by-side comparison between two 
different test conditions and elimi- 
nates reliance on memory since con- 
siderable time may elapse between 
actual tests. By pushing a button, 
each engineer casts a secret “vote” 
and then the tabulation of the results 
determines which test condition is 


superior. 
For the test possible accuracy, 
considerable care is taken making 


the recordings. Special microphones 
are placed at points corresponding 
to the passengers’ ears. The recordin, 

equipment is in a specially cuieat 


vehicle which follows the test car 
over a “ride road” that is carefully 
constructed to excite the vibrations 
and sounds that occur under normal 
driving conditions. 


Quality, like quietness, is not acci- 
ntal. It is the deliberate effort by 
Oldsmobile engineers to design quality 


into every automobile they produce. 
You'll like the 1959 Oldsmobile — 
with its solid Body by Fisher— 
it’s the quietest car built! Experience 
this oie for yourself by visiting 
your local Authorized Oldsmobile 
Quality Dealer as soon as possible. 


OLDSMOBILE DIVISION 
GENERAL MOTORS CORPORATION 


OL DSMOBILE >— wrere quality is Standard Equipment! 


For more information, turn to Data Service card, circle No. 60 


CHEMICAL ENGINEERING PROGRESS, (Vol. 55. No. 3) 


March 1959 


t 
| 
Otemobile mth 
127 


Special 
Renneburg 12’ 
dia. Chemical 
Reactor, 
weighing 30 
tons, fabricated 
of %” steel plate 
... with 100 HP 
drive and 
1-inch-per-foot 
variable 
inclination. 


Small Renne- 
burg Rotary 
Convection- 
Type Chemical 
Heater with 
Refractoryless 
Gas-Fired 
Furnace and 
variable inclina- 
tion base. 


KILNS + COMBUSTION EQUIPMENT + CALCINERS + FANS + COLLECTOR 
AIR POLLUTION CONTROL SYSTEMS + AMMONIATORS* . GRANULATORS® 
PUG MILLS EVAPORATORS MIXERS ELEVATORS CONVEYORS ROASTERS 


“TVA Licensed Manufacturer 


Edw. Renneburg & Sons Co. 


2639 BOSTON STREET, BALTIMORE 24. 


For more information, turn to Data Service card, circle No. 70 
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9:00 to 11:30 A.m. 
TECHNICAL SESSION NO. 3—INTERNATION- 
AL LICENSING AND COLLABORATION. 


Chairman: Ralph Landau, Scientific Design. 
Progress Through Process Licensing in the 
Petroleum industry, W. C. Asbury, Esso Re- 
search & Engineering. Technological 

is due, at least in part, to the existance of a 
patent system which permits dissemination 
through 


stringent secrecy has taken Place in the Euro- 
pean chemical industry policy toward licensing 
knowhow and patents. 


SION. 
Chairman: J. O. Maloney, Univ. of Kansas. 
Methods of Handli Non-Ideal Vapor-Liquid 
Equilibria Caiculations in 

Distillation Programs, N. G. O’Brien & R. L. 
Turner, Du Pont. Incorporation of information 
on non-ideal vapor-liquid equilibrium behavior 
into those distillation calculations in which a 
digital computer is used. 


characteristics of the surface tension of aque- 

ous solutions. 

Prediction — Pseudocritical for 
Mixtures, W. E. Stewart, 5S. F. & 

David Voo, ‘Univ. of Wisconsin. The corre- 


compressibility behavior of mixtures by an 
extension of pseudocritical approach. 
Correlating Criteria for Liquid Phase 
tion, H. L. Jones, Jr. & E. B. Stuart, Univ 
of Pittsburgh. A equation proposed by Stuart 
and Coull by which selective adsorption of 


IMPROVE TECHNICAL 

Chairman: Robert Gunning. 
A seminar aimed at clear writing and 
organization of reports for clear, forceful 
communication. 


2:00 to 5:00 P.M. 

TECHNICAL SESSION NO. 6—- GROWTH 

POTENTIALS OF THE HEAVY CHEMICALS 

INDUSTRIES IN CENTRAL U. 5S. 

Chairman: N. J. Ehlers, Columbia-Southern 

Chemical. 

Goda Ash from Trona, H. A. Sommers. 

ing Trona offers the possibility of all 

future soda ash needs at capital and produc- 

tion costs much lower than those of the con- 

ventional ammonia-soda process. 

1 Chemical. 


Growth Potentials of the Sulfuric Acid Indus- 
try in Central U. S., J. H. Zwemer & C. M. 
Dean, Monsanto. Central U. S. daily capacity 
will increase to 25,000 tons by 1975 compared 
to 15,000 tons in 1957, while national produc- 
tion will increase from 16 million to 25 mil- 
lion tons annually by 1975. 


continued on page 130 
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or the Chemical Industry 
Problems in the International Licensing of 
Patents and Technology in the Chemical 
: ‘4 4 industry, H. W. Knauff, Parbenfabriken Bayer 
4 
tere gr “ Legal Aspects of Foreign Licensing, T. G. Gil- 
lespie, Jr., Scientific Design. Legal paths and 
a i “4 pitfalls to be trod and avoided in foreign 
licensing, including the impact of the Com- 
Export Control! of Technical Data by the 
United States, F. W. Sheaffer, U. S. Dept. of 
Commerce. Export controls over technica] data 
are designed to permit free interchange of 
ee data between the United States and friendly 
4 countries while carefully restricting the out- 
2:00 to 5:00 P. M. 
TECHNICAL SESSION NO. 4—GENERAL SES- 
aye Ye) The Thermal Properties of Methy! Borate, C. 
“ E. Hansen & R. L. Hughes, Midwest Research 
> Inst., Kansas City. Thermodynamic charts 
and tables on methy! borate. 
P The Effect of Dynamic Surface Tension on 
Nucleate Boiling Coefficients, P. D. Jontz & J. 
My cata, 2} we, “4 E. Meyers, Purdue. Effect on bubble formation 
Gree an Houge is€ to predi the 
ES FOR 
benzene-cyclohexane data over a wider range 
vou | of temperatures and pore diameters. 
: asia TECHNICAL SESSION NO. S—TEN WAYS TO 
ORYERS = é 
COMBINATION AMMON. 
~~ 
if ¥ by 
d | con 
desi 
COOKERS — REACTORS sPRESSES PILOT PLANTS 
iste 
: Tect 
Du 
Present status and an assessment of future 
' Po potential of the fixed nitrogen industry in 
/ central U. 8. 
In THI 
CHEM 


NOTABLE ACHIEVEMENTS AT JPL. ee 


PIONEERING IN SPACE RESEARCH 


Another important advance in man’s 
knowledge of outer space was provided 
by Pioneer II1. This, like many others of a 
continuing series of space probes, was 
designed and launched by Jet Propulsion 
Laboratory for the National Aeronautics 
and Space Administration. JPL is admin- 
istered by the California Institute of 
Technology for NASA. 

During its flight of 38 hours, Pioneer II! 


was tracked by JPL tracking stations 
for 25 hours, the maximum time it was 
above the horizon for these stations. 
The primary scientific experiment was 
the measurement of the radiation en- 
vironment at distances far from the Earth 
and telemetering data of fundamental 
scientific value was recorded for 22 hours. 
Analysis of this data revealed, at 10,000 
miles from the Earth, the existence of a 


belt of high radiation intensity greater 
than that observed by the Explorer 
satellites. 

This discovery is of vital importance as 
it poses new problems affecting the dis- 
patch of future vehicles into space. The 
study and solution of such problems 
compose a large part of the research and 
development programs now in extensive 
operation at the Laboratory. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 
A Research Facility operated for the National Aeronautics and Space Administration 


OPPORTUNITIES NOW OPEN 
IN THESE CLASSIFICATIONS 


APPLIED MATHEMATICIANS . ENGINEERING PHYSICISTS . 
AERONAUTICAL ENGINEERS . RESEARCH ANALYSTS . DESIGN ENGINEERS . 


PASADENA, CALIFORNIA 
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COMPUTER ANALYSTS 


- 1BM-704 PROGRAMMERS 
STRUCTURES AND DEVELOPMENT ENGINEERS 
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Today’s rapid strides in the technology of process- 
ing plant operation make it essential for a manu- 
facturer of equipment to be “staffed up” with people 
who have had extensive training and experience. 
More than half our staff have spent a major part 
of their working life in this one field and have 
played a major role in the design and fabrication 
of many types of processing equipment. They know 
the limitations and workability of all metals and 
how to get maximum service from each. This accu- 
mulated knowledge of base materials and our 
extensive experience in design and fabrication 
means practical, trouble-free equipment at the 
lowest possible cost. 

It is impossible, in a field requiring such wide diver- 
sification, to illustrate, or even list, all the products 
we have been called upon to supply. The chiller 
above is simply one among thousands. 


Call on us the next time you need equipment. We are 
fully qualified to design and fabricate to all codes. 


MANNING & LEWIS 


ENGINEERING COMPANY 
Dept. B, 28-42 Ogden Street, Newark, New Jersey 


DESIGNERS & MANUFACTURERS OF QUALITY HEAT EXCHANGE EQUIPMENT 
For more information, turn to Data Service card, circle No. 52 
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Growth Potentials of the Chior-Alkali Industry 
in Central U. S., W. H. McConnell & K. 8. 
Lewis, Diamond Alkali. Prospective national 
future growth and increased utilization of re- 
sources, combined with the central geographic 
location of the area, provide potential for an 
unprecedented acceleration in development. 

Growth Potentials of the Petrochemical Indus- 
try in Central U. S., T. L. Cubbage, Phillips 
Chemical. The central U. S. area favors long- 
term growth of the ammonia industry and 
production of higher-priced specialty petro- 
chemicals; significant growth in production of 
ethylene and acetylene petrochemicals is un- 
likely unless new methods are developed for 
economic production from oil and gas feed 


TUESDAY, MAY 19 


9:00 A.M. to 12 Noon 


TECHNICAL SESSION NO. 7—PETROCHEM!- 

CALS. 

Chairman: G. E. Montes, U. 8S. Industrial 
micals. 


process for alkylation of aromatics with ole- 
fins in low or high concentrations. 

The Role of a Process Engineer in a Petro- 
chemicals Piant, D. J. Cestoni, B. H. Kramer, 
L. R. Olson, & R. E. Ringelman, American 
Cyanamid. Application of modern engineering 
tools for optimization of three different petro- 


1 pr 


Economics of Ethylene Oxide Manufacture, 
David Brown, Scientific Design. 
economics and technology of three modern 


nd 

—Correlation of Pyrolysis Data, J. Reid & 
H. R. Linden, Inst. of Gas FS, Chi- 
cago. A method of data correlation which 
permits comparison of results obtained on 
various different kinds of thermal cracking 
apparatus. 

Removal of Acetylene from High Purity Ethy- 
lene by a Selective Solvent. H. C. Schutt, con- 
sultant. Use of acetone as a selective solvent 
for removal of acetylene from high-purity 
ethylene. 


TECHNICAL SESSION NO. — GENERAL 
SESSION. 
Chairman: Mark Hobson, Univ. of Nebraska. 


Orifices for Flow A 
R. Pabbi, Univ. of Mich. How to calibrate gas 
flow orifices without using gas holders or other 
comparative devices. 

Dispersions Caused by Turbulence in Pipes, R. 
W. Kessie, Argonne Nat. Lab., & J. H. Rush- 
ton, Purdue Univ. Effects of turbulence, pipe 
length, and turbulence generators such as 
orifices, etc. on dispersion of oil in water 
determined by light transmission technique. 
Expansion and Contraction of an Air-Water 


by a semi-theoretical equation. 
Boundary- Layer Behavior on Continuous ‘Solid 
Surfaces: & for Two i and 
Axisymmetric Flow, c. Sakiadis, Du Pont. 
The basic differential and 
equations of boundary layer theory derived 
for continuous solid surfaces. 

Boundary-Layer Behavior on Continuous Solid 
Surfaces: The Boundary Layer on a Continuous 
Flat Surface and on a Continuous Cylindrical 
Surface, B. C. Sakiadis, Du Pont. The laminar 
boundary-layer behavior on a moving fat 
surface investigated by two methods; the be- 
havior of laminar and turbulent boundary 
layers on @ moving cylindrical surface investi- 
gated by the integral method. 


TECHNICAL SESSION NO. 9-— REACTION 
KINETICS. 

Chairman: M. M. Gilkeson, Tulane. 

A Moving Bed Reactor for the Production 
Uranium Tetrafluoride, D. 8. Arnold, P. W. 
Henline, & R. H. Sisson, National Lead. De- 
sign and operating criteria for the moving bed 
reactor system for production of uranium 
tetrafluoride from uranium trioxide. 
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i -= " . 
tiens. H. Grote & C. F. Gerald, Universal 
made to ASME code. (Dimensions 18 outside 
processes 
Acetylene and Ethylene from Pyrolysis of 
Use of Momentur Balance ix Calibrating 
fa 4 Mixture in Vertical Flow, M. Petrick, Argonne, 
Cig | & B. S. Swanson, Ill. Inst. of Technology. 
5 Two-phase flow of air-water mixture shows 
that density of the mixture can be predicted 
an 


R. T. Adams, California Research. Oxidation 
of phthalic anhydride over a vanadia catalyst 
at 497-575°C. 


to your 
filtration problem 


. EB. Belton. 
description of novel features. a5 . 
Recovery of Uranium in the Manufacture of : 
Wet Process Phosphoric Acid, E. W. Nadig & 
G. Burnet, Jr., Iowa State College. Seventy- ~~, 
the phosphate 


Solid-Gas ‘ Beds, V. Betta & C. Della 
Rocca, Univ. of Naples (Italy). An experimental 
nalytical study. 


A filtration problem that’s unique 
to you ...is probably “old hat” to Sperry. 


TECHNICAL SESSION NO. 11-—-NON-EQUI- 
LIBRIUM FLUID MECHANICS. 


anak o> Through 90 years of filtration leadership, Sperry has 
solved thousands of filtration problems for hundreds 


v3 Ber Jr. & ac Koeller, Pan 

American Experimental Getermine- of industries—continually applying new ideas—new tech- 

niques—and new engineering know-how to produce /lexible, supe- 
A Univ. rior at ! 

sion, thermal diffusion, sedimentation, and Sperry makes this priceless experience available to all industries 
of ty —everywhere! To introduce it to your plant, simply write for a 
S235 4 copy of Sperry s comprehensive filtration catalog. It’s yours, with- 
on efficiency of banks of enriched gas driven out cost or obligation. 
by —— in displacing oi] from a porous 
Unsteady State Liquid Flow Through Porous 
Media Having Elliptic Boundaries, K. H. Coats, 
M. R. Tek, & D. L. Kats, Univ. of Mich. 
Treatment of the problem by & numerical 
method using an IBM 704 digital computer. 


TECHNICAL SESSION NO. 12— REACTION FILTER PRESSES-FILTER MEDIA - CLOSING DEVICES: PLATE SHIFTERS 


Chairman: M. M. Gilkeson, Tulane Univ. FREE SPERRY CATALOG g 1 
Sheck-induced Chemical Reactiens: Hydrogen- The outstanding performance of low- 
Deuterium Exchange, M. E. Gluckstein & 8. cost Sperry Filtration merits your fur- | ©. Co. 
W. Churchill, Univ. of Mich. The exchange ther Snvestpamen. Write today for your | Batavia, Illinois | 
Teaction between hydrogen and deuterium free copy of the complete Sperry Cata- 
investigated in a shock tube. log, including detailed information of | 1 
The Dual Nature of Catalytic Reactions: The Sperry's Send Free Sperry Catalog 
Dehydrogenation of Sec-Buty! Alcohol and other “Saving Accessories. | Have your Representative Contact us CaP-S 
Methy! Ethy! Ketonne at Elevated Pressures, 
= H. & D. R. SPERRY & co. | 
niv. contro step volving Name 
desorption of molecularly adsorbed hydrogen BATAVIA, ILLINOIS ! | 
LT ceases to exist with changes of the operating l 
variables in favor of a dual site surface Seles Representatives Company | 
surface reaction. $.1 l 
of 808 Nepperhan Ave., Yonkers, N. Y. Address 
‘Oklah: 8. M. Pithashy 
& C. M. Sliepcevich, Univ. of Oklahoma. The 
7 dynamic characteristics of a continuous, agi- 833 Merchants Ex. Bidg., san Francisco, Cal. { Stete | 
tated tank reactor vessel. Alidredge & McCabe | 
m continued on page 182 847 E. 17th Ave., Denver, Colorado | 1 
Texes Chemical Ce. 
For more information, turn to Date Service card, circle No. 84 
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Reaction Rates in Synthesis Ammonia, ; ro. 
A. K. Mills & C. Ay Re Correla- : 
d ‘ 
. @ direct 4 
approach 
TECHNICAL SESSION NO. 10— GENERAL — eS 
SESSION. 
Chairman: G. H. Beyer, Univ. of Missouri. ey 
A Study of Streams of plids Flowing from Be 
i's First Fully Integrated Polystyrene Fs 
See, 
Ae 
m in the product acid at two plants 7 , 
It Extraction of Magnesium from a 
um-Bismuth Alloy, P. Josephson, E. a 
M. Smuts, Iowa State College. Re- 
‘sine chioride-46 mole % potassium Sperry Filter Presses can 
be made with new glass- 
1on Propylene Polypropylene i 
ion, W. R. Gutman, J. S. Cromeans, 4 reinforced Polyester plates 
. Fleming, Catalysts and Chemicals, r and frames. 
© of several catalytic processes for . i" 
of acetylenes, diolefins, and sulfur 
ds from propylene. A 
| 


Saves 3 WAYS _ 


@ Lower First Cost 


e Minimum Downtime 


e Less Maintenance 


Agitator and vessel 
designed for ammonia- 
tion autoclave. 


When Buying Autoclaves 


e Lower First Cost 
A Bethlehem engineered product taking full use of ASME 
Code by using X-ray and stress relieving—Manvufac- 
tured in a well equipped quality shop by cost conscious 
people. 


Minimum Downtime 
Moving parts designed to minimize run-out, overcome 
scoring and wearing—Heavy Duty Drive. 


e Less Maintenance 
Parts easy to service—Standard stock items used in 
design. 


For information regarding kettles, pan and horizontal dryers (batch 
and continuous) chemical castings and reactors or other equipment in 
the Bethlehem line, see our 8-page insert in Chemical Engineering 
Catalog or write for our 8-page brochure. 


CONSIDER 
BETHLEHEM’S 
50 YEARS OF EXPERIENCE 


BETHLEHEM FOUNDRY & MACHINE CO. 


Kansas City 
from page 131 


Vinyl! Chioride from Acetylene and Hydrogen 
Chioride: Catalytic Rate Studies, R. D. Wessel- 
hoft, J. M. Woods. & J. M. Smith, Purdue 
Univ. An experimental study of the rate of 
reacti of acetylene and hydrogen 


An Analysis of Kinetic Data, Jerome Brewer 
& S. M. Walas, Univ. of Kansas. A new, con- 
cise, graphical method verifies or disproves 
kinetic mechanisms, evaluates rate constants 
and integral or fractional reaction orders. 


WEDNESDAY, MAY 20 


9:00 A.M. to 12 Noon 

TECHNICAL SESSION NO. 13—ROLE OF 
WETTING AND CAPILLARITY IN FLUID DiISs- 
PLACEMENT PROCESSES. 

Chairman: C. 8. Kuhn, Magnolia Petroleum. 
Contact Angle Hysteresis on Aquagels, A. 8S. 
Michaels & R. C. Lummis, M.LT. A study of 
contact angles of drops of methylene iodide 
on dilute agar aquagels in air. 

Relative Wetting Tendencies of Crude Oiis by 
the Capillarimetric Method, R. T. Johansen 
& H. N. Dunning, Bureau of Mines. Wetting 
tendencies of crude oils on reservoir rock. 
Wettability as Related to Capillary Action in 
Porous Media, J. C. Melrose, Magnolia Petro- 
leum. The ad of the contact angle as one 
of the b d diti for the differential 
equation specifying the configuration of fluid/ 
fluid interfaces. 

Determination of Effective Capill 

for Porous Media from imbibition Bate L. L. 
Handy, California Research Corp. Two equa- 
tions for calculating imbibition rates of water 
into porous media are compared. 


TECHNICAL SESSION NO. 14—THE PRESENT 
STATUS OF LIQUID METALS TECHNOLOGY. 
Chairman: H. M. Rodekohr, Ethyl Corp. 
1500°F. Liquid Metal Heat Exchanger Devel- 
opment Program, C. C. Eckles, General Motors. 
Heat transfer and thermal shock performance 
for various heat exchanger designs. 
Container Materials for Liquid Lead-Bismuth 
Mixtures, J. C. Clifford & G. Burnet, Jr., Iowa 
State College. Resistance of several ferrous 
page to attack by lead-bismuth eutectics in 
the 600 to 900°C. range. 
Properties and Handling of Lithium, H. H. 
America. 


ties, corrosion, handling, storage, nuclear 
characteristics of lithium. 

Handling Uranium-Bismuth Reactor Fuels, C. 
J. Raseman, R. J. Isler, C. J. Klamut, H. Suss- 
kind, & C. H. Waide, Brookhaven. Fabrica- 
tion techniques, mechanical components, 


TECHNICAL SESSION NO. —ROLE OF 
WETTING AND CAPILLARITY IN FLUID 
DISPLACEMENT PROCESSES. 

Chairman: C. S. Kuhn, Magnolia Petroleum. 
Effect of Fractional Wettability on Multiphase 
Fiow Through Porous Media. Irving Fatt & 
W. A. Klikoff, Jr., Univ. of Calif. Capillary 
pressures and relative permeability of uncon- 
solidated sand shown to be functions of frac- 
tional wettability. 

Effects of Crude Oil Components on Rock 
Wettability, M. O. Denekas & C. C. Mattax, 
Jersey Production Research Co., & G. T. Davis, 
Esso Research and Engineering. Wetting ac- 
tions of fractions from three crude oils 
measu 


2:00 to 5:00 P.M. 

TECHNICAL SESSION NO. 16-— PRESENT 

STATUS OF LIQUID METALS TECHNOLOGY. 

Chairman: H. M. Rodekohr, Ethyl Corp. 

Electrical Heating Methods for Sieste Meta! 
R. Lohman, 


Atomics International. "resistance. 
induction, and transformer heating of various 
Piping systems. 

Mass Transfer in Liquid Lithium Systems, 

N. Gill, R. P. Vanek, R. V. Jelinek, & C. 
Grove, Jr., Syracuse Univ. Solution and - 
position coefficients measured in a forced-con- 
vection lithium system correlated and 
compared with other reported systems. 

tron in Liquid Lithium, J. J. 
Sand, N. Gill, R. V. Jelinek, & C. 8. 
Grove, y -4 Syracuse Univ. Equilibrium solu- 
bility data up to 1,200°C. presented and an- 
alyzed to aid corrosion and mass transfer 


age Current designs, require- 
6 Plaza Square Bethlehem, Pennsylvania 
For more information, turn to Data Service card, circle No. 6 
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| 
| 
: 
i ‘ q 
instrumentation 
2:00 to 3:30 P.M. 
BETHLEHEM 
= > 
studies 
4 Pumos for Liauid Metals. Erwin. Allis- 


ifornia. Production capacity is about 
2,000 barrels a day of isobutane. 


ia, by Viskin 
Company (Union 


Solid rocket motors re- 
search de will continue 
at Thiokol Chemical Corp. A contract 
awarded by the Army Rocket and 
Guided Missile Agency calls for de- 
livery of an i number of 
XM 33 models by the Redstone Divi- 
sion of the firm. 
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BLONDER-TONGUE 
OFFERS A 

FREE SURVEY 

TO DEMONSTRATE 
HOW INDUSTRIAL TV 
CAN BENEFIT 


YOU 


Industrial television (closed circuit TV), the newest means of 
visual communication, is now increasing profits and efficiency for 
industry, science and education. Undoubtedly, there is some area of 
your present operation (continuous process control, quality control 
inspection, data transmission, plant or property protection, monitor- 
ing gauge and instruments, safety, dispatching, etc.) that can be 
improved by the use of industrial TV. The question is—what area’... 
How will it be benefited? . . . and what is the cost? 


Blonder-Tongue and its nationwide staff of specialists eliminate all 
the guess-work in industrial television by offering you a free survey 
in your plant, office, etc. to demonstrate where and how industrial 
television will benefit you, what an installation involves and the cost. 
With industrial TV increasing efficiency at companies and institutions 
similar to your own, you can’t afford to miss this opportunity to find 
out at no risk, no obligation what industrial TV can do for you. 


Many leading organizations now rely on Blonder-Tongue indus- 
trial TV systems. Included among them are U. S. Steel, Sharon Steel, 
Southwestern Portland Cement, Johnson & Johnson, E. I. Dupont, 
General Motors, Brunswick Pulp and Paper, Union Carbide, Douglas 
Aircraft, Public Service of New Jersey, Los Angeles Dept. of Water 
and Power, St. Mary’s Hospital, Albert Einstein Medical Center, West 
Phoenix High School and many others. 


wire—phone or write today for a free survey 


BLONDER-TONGUE LABORATORIES, INC. 


9 Alling Street, Newark 2, New Jersey 
Dept. CEP-3 


industrial TV systems * master TV systems ¢ high fidelity components « TV products * FM-AM radios 


A completely automatic Blonder- 
Tongue industrial TV system (com- 
pact, rugged camera; automatic light 
compensator; TV monitor) providing 
quality pictures can be installed for 
less than $2,500.00. 


For more information, turn to Data Service card, circle No. 10 
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industrial news 
Orlon acrylic fiber will be manufac- | 
tured at Dordrecht, The Netherlands, . 
by Du Pont. A weyers subsidiary 
firm will build a plant with a capac- 
ity of 15 million pounds a year. 
A new firm, Girdler-Suedchemie Ka- 
talysator G.mb.H. has been formed 
by Chemetron. The German affiliate 
is jointly owned by Chemetron and - 
Suedchemie A.G., Munich 
A new $4 million sodium chlorate . 
went on stream at Aberdeen, 
ississippi, recently. American Po- 
tash & Chemical’s new unit has a 
capacity of 15,000 tons a year. ; 
Magnesium fluoride slag containing 
3% uranium is available for sale to 
industry. A by-product of the AEC’s 
normal production, the uranium can 
be sold only to AEC licensed persons. po 
A Science-Engineering-Research Cen- 
ter has been made possible at the 
University of Denver with the grant 
of $1,250,000 from the Boettcher 
Foundation. Proposed name for the 
site is the Boettcher Center for Sci- 
ence, Engineering and Research of 
the University of Denver. 
An electron beam furnace will be in- 4 
stalled at the Albany, Oregon, plant 
of Wah Chang Corp. this spring. It 
has a 225 KW rating, and is capable . 
of continuous melting and casting of 
high purity ingots. Experimental units 
have melted special steels, tungsten, 
molybdenum, uranium, columbium. 
A UOP Butamer unit is under con- | 
struction for installation at the Rich- 
mond refinery of Standard Oil of Cal- 
Ammonia production expansion by 
20% is planned this year at Collier 
Carbon & Chemical Corp., Brea, Cali- 
fornia, plant. 
A film producing plant 
|) 


How did this team 
solve an age-old 
weighing problem ? 


Since 5,000 B.C. men have been trying 
to devise a pivot balance that would be 
highly sensistive yet remain accurate. 
The breakthrough came in 1956 when 
the United States issued a patent for a 
“Thayer Flexure Plate” Leverage Sys- 
tem. A team of engineers and business- 
men, aware of industrys great 
cumulative loss of materials in weighing 
operations, had invented a revolutionary 
new scale. 

Knife-edged pivots that progressively 
wear and change were replaced by 


THAYER SCALE CORP. 


Thayer Flexure Plates that move only 
.001”, yet accurately reflect the minutest 
changes in weight. This firmly joined 
lever withstands shocks and vibrations 
indefinitely. Dirt and dust are no longer 
a problem. Thayer guarantees this lever- 
age system accurate for the life of the 
scale. 


How Can It Save You Money 

Year After Year? 

Working in conjunction with straight 
electrical controls, it forms the most 
reliable, low maintenance system ever 
devised to control processing or mate- 
rials handling by weight. Literature on 
its application to filling, batching and 
checkweighing operations is available 
on request. 


THAYER SCALE 


AUTOWEIGHTION SYSTEMS FOR FILLING, 
BATCHING AND CHECKWEIGHING 


13 THAYER PARK, PEMBROKE, MASS. 


For more information, turn to Data Service card, circle No. 86 
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future meetings 


1959—MEETINGS—A.I.Ch.E. 


* Cleveland, O. April 5-10, 1959. Nuclear Con- 
gress. by A.1.Ch.E. and others. 
A.LCh.E. representative: E. B. Gunyou. Alco 
Prods., Inc., Schenectady 5, N. Y¥. (see Feb. 
CEP, page 86). 


* Storrs, Conn. August 9-12, 1959. Univ. 
) A.1.Ch.£.-A.S.M.E. Heat Transfer Con 
Chmn.: M. T. Cichelli, Eng. 


Prog. 
Lab., DuPont, Wilmington, 


* St. Paul, Minn., Sept. 27-30, 1959. Hotel St. 
Paul. A.1.Ch.£. National Meeting, Gen. Chmn.: 
W. M. Podas, Asst. Rech. Dir., Economics Lab., 

. Tech. Pros. 


Mixing—J. Y. Oldshue, Mixing Equip. Co., Inc. 
P.O. Box 1370, Rochester 3, N. Y. Size Reduc- 
tion—J. W. Axelson, Johns-Manville, Manville, 
N. J. Missile Construction Materials—-B. M. 
Lan Missile Div. Lockheed Aircraft, Palo 
of Liquids— 


Sta., Wilmington, Del. Molecular Engineering 
Boudart, Princeton U.. Chem. Eng. Lab., 

. J. ics as a Unit 
M. H. Baker, 1645 Hennepin Ave., 


Ammonia Plants—W. A. Mason, Dow Chem. 


Product Developmen 
60 East 42 New _York 17, N. 
and i Se- 


R. Phillips Petroleum 
Co., Bartlesville, Okla. Longitudinal Mixing— 
J. R. Pair, Jr.. Monsanto Chem. Co., Sta. B, 


Minneapolis, Minn. Gen. Tech. 
Deadline for papers: May 27, 1959. 


*San Francisco, Calif., December 6-9, 1959. 
A.1L.Ch.£. Annual Meeting. Gen. Chmn.: Mott 
Souders, Jr., Shell Development Co., 4560 
Horton St., Emeryville 8, Calif. Tech. Pros. 
Chmn.: C. R. Wilke, Div. of Chem. Eng., Univ. 
of Calif., Berkeley, Calif. Process Dynamics— 


Heights, New York 53, N. Y. 
Recovery Methods—F. H. Poettman, Ohio ou 
Co., Littleton, Colo. Financing in the Chemi- 
cal 1 stry Aspects of Chemi- 
cal Engineering in the Pulp and Paper iIn- 
L. » Dept. Chem. Eng., U. 
of Washington, Seattle, Wash. Turbulence ‘and 
Turbulent Mixing—T. Baron, Shell Devel. Co., 
lectro. 


Meyer, U. of Calif, Berkeley, Calif. 
t Program—D. M. Mason, Stanford U., 
ical Session— 


Deadline for papers: August 6, 1959. 


1959—A.1.Ch.E. Local Section 


* Philadelphia, Pa. March 31, 1959. University 
Museum, 33rd & Spruce Sts., U. of Pa. 7th 
Annual All-Day Meeting Philadelphia-Wilming- 
ton Section A.1.Ch.E. Recent Advances in 
Chemical Engineering 

* Pittsburgh, Pa. April 10, 1959. Mellon 
Institute, 4400 Fifth Ave., Pitts. Seminar 
Catalysis Symposium. Joint One-Day Regional 


Pittsburgh, & Toledo Sections A.1.Ch.E. 
Linden, N. J. Apr. 2, 9, 16, 21, ¥- 30, 1959 
Esso Resch. Center Auditorium, Bldg. 1. 
Lecture series on Kinetics. Sponsored by N. J. 
Section A.1.Ch.£. For info. write M. L. Barry, 
Esso Res. & Eng. Co., Process Res. Div., 
P.O. Box 121, Linden, N. J. 

on page 136 
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¢ Kansas City, Missouri, May 17-20, 1959. Hotel 
— Chmn.: F. C. Fowler, Consulting Chem. Engr., 
“= Prog. Chmn.: Fred Kurata, Chem. Eng. Dept., 
\ Univ. of Kansas, Lawrence, Kansas. (See 
. 
| Minneapolis 3, Minn. More Research for Your 
Doliars—T. S. Mertes, Sun Oil Co., 1608 Wal- 
nut St., Philadelphia 3, Pa. Process Controt— 
Cae I. Lefkowitz, Case Inst. of Techn., Cleveland, 
Ohio. Chemical Warfare—Co-Chmn.: L. E. 
ae : Garono & E. J. Gruen, Army Chem. Corps, 
Co " ent of New 
ye. Dayton 7. O. Student Program—A. G. Fred- 
rickson. Chem. Eng. Dept.. U. of Minnesota, 
Johnson, Dept. of Chem. Eng., Princeton 
AN k U., Princeton, N. J. Operations Research— 
i R. R. Hughes, Shell Dev. Co., Emeryville 8, 
. Cal. Progress and Probiems in Jet and Rocket 
arcel NYU. Univer 
i 
| —C. W. Tobias, De f Cal., 
Berkeles for National Resour 
Stanfo 
Meeting: Co-sponsored Ak Ohio, 
‘ 


PRESSURE VESSELS 


Backed by a half-century of experience, we are well 
equipped to design, fabricate and erect pressure 
vessels of all types and sizes, of steel or alloy steel, 
for liquid or gas. All standard codes are met, 
including ASME, API-ASME and API. 


LARGE O. D. STEEL AND ALLOY PIPE 


We have earned a reputation as a dependable 
source for fabricated pipe to meet a wide variety 
of applications. Carbon steel, stainless steel, nickel 
clad, stainless clad, monel clad, wrought iron. . . 
from 14” diameter and larger. Piling, dredge pipe 
and all accessories for the pipe line are our spe- 
cialties. 
SINCE 1910 we have specialized in steel plate fabrication. 
Posey Iron has a wide background of engineering 
experience and know-how. Let us quote on your next job. 


Write, wire or phone for quotations and other 
information without obligation. 


POSEY IRON WORKS, INC. 


LANCASTER, PENNSYLVANIA 
NEW YORK OFFICE: GRAYBAR BUILDING 
DIVISIONS: Steel Plate Fabrication @ Brick Machinery and Mixers 
lroquois Asphalt Plant @ Gray tron and Steel Foundry 
Industrial Heating @ Tunnel and Mine Equipment 


For more information, turn to Data Service card, circle No. 63 
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ey view of the wet laboratory 


Put 

WAUKESHA FOUNDRY 
on Your 

VALUE ANALYSIS 
Team for Corrosion 
Resistant Castings 


One phase of Value Analysis is group 
skill in determining how a presently 
satisfactory component can be made 
better with a saving in cost. 


In the alloy castings field, WAUKESHA often serves 
as a member of a manufacturer’s Value Analysis 
Team. With one of the finest metallurgical testing 
and research laboratories manned by scientists 
who are eminent in their field, WAUKESHA can 
and does contribute importantly to the group 
effort of “making it better and lower in final cost.” 
Often questions concerning castings and the 
metallurgical problems involved can be answered 
readily by virtue of WAUKESHA’S depth of 
experience. More often the answer will be found in 
WAUKESHA'S Laboratory . . . In any event, 
call us in. You find us an invaluable 
member of your team in 


“developing your castings from 
the blue print to the 


finished component.” 


FOUNDRY COMPANY 
5908 Lincoln Avenue 
Waukesha, Wisconsin 


The carbon analyzer 


WAUKESHA FOUNDRY COMPANY 
Wouvkesha, Wisconsin 


Gentiemen. 

| would like to hove letter giving detoiled infor- 
mation cbout Wovkesha's foundry ond metollurgicol 
research facilities 

(CD | would tike to have your field technician coll. 


For more information, turn to Data Service cord, circle No. 94 
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future meetings 


from page 134 
1959—Non-A.1.Ch.E. 


*New York City, Mar. 23, 1959. Waldorf. IR& 
Professional Group on Eng. Writing & Speech. 
A.LCh.E. invited. H. Lisk, Norden <r 121 
Westmoreland Ave, White Plains, 
* London, Apr. 29, 
uclear Processes. W. K. Brasher, Secy., 
The Institution of Elect. Engrs. 
Ww D. C. May 14, 15, 
Ops. 


Hotel. Tth Ann. Mts. 
America. 


1960—MEETINGS—A.I.Ch.E. 


* Atlanta, Ga. 1960. A.1.Ch.&. 


National Meeting. 
Dean, Coll. of Eng., 


Chmn., J. W. 
Tech. 


i 


SAFETY-ENGINEERED 
SEWAGE EQUIPMENT 
at new Oxnard, California 


Sewage Plant 


FOR SAFETY’S SAKE, on this recently started 6 
MGD sewage treatment plant built for the City of 
Oxnard, California, contractor Fred J. Early and 
consulting engineers Currie Engineering chose the 
“Varec” Fig. 5800C Pressure Relief and Vacuum 
Breaker with Flame Arrester, and the Fig. 211A 


Back Pressure Check Valve. 


Over the years, “Varec” equipment’s record of safety, 
quality and dependability has been established in 
thousands of communities throughout the United 


Photos courtesy Dorr-Oliver 


1h 


+ Pressure Relief 
and Vacuum 
Breaker Vaive 


+ Flame Arresters 
+ Flame Trap 
Assembly 


States and Canada. For maximum protection in the + Explosion Relief 


‘i control and regulation of volatile sewage gases, be 


sure—specify “Varec”. 
ee Request Varec Catalog S-3 


S-16 


136 


Valves 
+ Waste Gas Burners 
+ Flame Checks 


For more information, turn to Data Service card, circle No. 91 
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of safety-engineered 
SEWAGE EQUIPMENT 


+ Pressure Relief 
and Flame Trap 
Assembly 


+ Pressure Reducing 
Regulator 


+ Check Valves 

+ Drip Traps 

+ Sediment Traps 
+ Manometers 


THE VAPOR RECOVERY SYSTEMS COMPANY 


2820 North Alameda Street, Compton, California 
Cable Address Varec Compton California (U.S.A.) All Codes 
Available Sewage Equipment agents 


Prog. Chmn.: FP. Bellinger, Georgia, 

225 North Avenue N. W., Atlanta 13, 

Kinetics—C. D. Holland, Chem. Eng. e 
Pesticides — 


and to Textile Fibers: 
Warner. 

and Paper: Engineering Sales; ® 
Missiles—R. B. Filbert, Jr., 


neral Engineering—W 
v., Ww. Va. Funda- 
mentails. 
A.1.Ch.E. . Prog. 


Che "3 Hal ver Square, | York 
Grace m. ano e 


fed by ‘Radiation—J. J. Martin, Dept. Chem. 
Eng., U. 
port 


of Mich., Ann Arbor, Mich. Trans- 


of Construction; 
Methods Applied to Engineering; Comparative 
Economics of Various Energy Sources for Proc- 
ess Meat; Safety in Air and Ammonia Plants; 
Safety and Natural Gasoline 
Plants; Industries; Conservation and 
Uulliantion "a Water. 


* Washington, D. C., Dec. 4-7, ~— A.1.Ch.E. 
Annual Meeting. Gen. Chmn . Gillman, 
Jr., 1700 K St. N.W., Wash. De. Tech. 
Pros. .: D. O. Myatt, Atlantic Research 
Corp., Va. 


1960—MEETINGS—Non-A.I.Ch.E. 


ed by 
Council, Affiliated societies: A.1.Ch.E., 
Prods., Des Plaines, Tl. 


1961—MEETINGS—A.|.Ch.E. 


Orleans, La. Feb. 19-22, 1961. Tech. Pros. 
Malakoff. Kinetics of Catalytic Reac- 


on Guilt 


chemicals—Future of the Industry 


logy in the 


Unscheduled Symposia 

Corr on prop d papers is invited. 
Address a tio! to the Program 
Chairman listed with each symposium below. 


Computers ey Design of Process 

pment: Huang, Dept. of Chem. 
= Univ. of Houston, Cullen Blvd., Houston 
Preparation talytic Cracking Charge 
Stocks and Quality Criteria 
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+ Los Angeles, Calif. June 22-26, 1959, Hotel 
Statler. Tech. Session, Air Pollution Control 
a7 / * Austin, Tex. Sept. 9-11, 1959. Univ. of Texas. I 
~ @ sessions) D. J. Porter, Diamor Alkali, Box 
Poe Co-sponsored by U. of Tex. ALChE. & bber 
othe ra. Tech. M. J. Thompson, U. of 
r. Apr. 1, 1959; 
MS by June 1, 1959. 
Mem. 
Inst., 505 King Ave., mbus, O. Manage- 
Box 109, Tuscola, Ill. Chemical Engineering 
ae in Latin America—John Mayurnik, Grace 
2 Chem. Co., 3 Hanover Square, New York 4, 
ay tional Meeting. Gen. Chmn.: E. W. Kilgren, 
We. aa dale, Syracuse 10, N. Y. and R. L. Tuve, 
- 
* Moscow, USSR, June, 1960. Ist Congress of 
International Fed. Automatic Control. To 
en ee. cover areas of Theory, Hardware & Applica- 
; tions of automatic control. U.S. participation 
Processing indus- 
try; Education lonalism; Mathe- 
matics in Chemical Engineering; Liauid— 
mA P Liquid Extractions; New Processes in the Area; 
| Water from Sea Water. 
z Ave., New York 17, N. Y. 
a ; Solar Energy Research: J. A. Duffle, Director 
: of Solar Energy Laboratory. Univ. of Wis- 
consin, Madison, Wis. 
Hydrometaliurgy—Chemistry of Solvent Ex- 
sa i traction: G. H. Beyer, Dept. of Chem. Eng., 
Univ. Mo., Columbia, Mo. 
= Process Dynamics as They Affect Automatic 
Control—D. M. Boyd, Universal Oil Prods., 
Des Plaines, Ml. 
Cc 
| dei 


Clean ve Your Exhausts With 


of Cleveland 


FUME 


Widely used and proven in service, Heil Fume Scrub- 
bers are built in several designs, and in standard sizes 
from 1,000 to 30,000 C.F.M., thus speeding delivery and 
minimizing your engineering costs. 


Heil Scrubbers are moderately priced and operate 
with low pressure drop, minimizing fan requirements. 
Water can be recirculated; reducing the amounts of new 
makeup water required. There are no moving parts, noth- 
ing to wear out. Completely acid and alkaline p proof con- 
struction assures maximum service life. Those built of 
Heil Rigidon peer plastic) are light in weight, and 
usually can be installed on roofs wi the added costs 


of reinforcing beams and trusses. 


Let the Heil Corrosion 
Engineers, with 29 years ex- 
perience, analyze your re- 
quirements, recommend the 
size and type of standard or 
special scrubber you need; | 
also the auxiliary collecting 
hoods, ducts, fans and stacks, 
so that td have an efficient, 
, completely cor- 
rosion-free system. 


Write For Fully Descriptive Bulletins. 


TARES 
WEGTERS 
PLASTICS 


CORPORATION 
12901 Elmwood Ave. © Cleveland 11, Ohic 


ZENITH’ PRESS 


with exclusive Floating Cone* 


For more information, turn to Data Service card, circle No. 40 
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CONTROLS 
|PRESSURE 
AUTOMATICALLY 
ECONOMICA 


In separating liquids from 
solids, or solids from slur- 
ries, you'll find no press 
operates more efficently 
than a Jones Zenith. Ex- 
clusive Floating Cone rides 
on air cylinder piston, au- 
tomatically maintains uni- 
form pressure on material 
being forced down by 
screw-type spindle. 
Continuous, high capa- 
city performance without 
attention assures low oper- 
ating and maintenance 
costs. Wide variety of sizes 
available. Write for com- 
plete details. 


. D. JONES GORPORATION 
37 Depot Street, Pittsfield, Mass. 


For more information, turn to Data Service card, circle No. 42 
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| 
; = 
FLOATING 
CONE 
CYLINDER 
*Trade Mark 
HEIL PROCE 


local sections 


Engineer shortage, chemical 
propellants, at Local Sections 


While slight dips in the demand 
curve for engineers have occurred re- 
cently, the long range forecast is for 
ever increasing for men in the 
field. This was the consensus among 
four panelists* who discussed “Are 
There Too Many Engineers” at 
the Philadelphia-Wilmington Section 
(Bernard A. Rausch) meeting in 
December. 

National Science Foundation fig- 
ures were quoted by Lewis, in pre- 
dicting a age of 125,000 engi- 
neers by 1965. Cavanaugh pointed 


but without formal education as such. 
Industry has been forced to use these 
men as Bon cog because of a man- 
ge. In the opinion of Mc- 
Ea ben there will always be a shortage 
of engineers. Engineers themselves do 
not appear to be aware of the overall 
picture, according to trick, and 
about half of 1600 chemical engineers 
surveyed recently believed there was 
no undue shortage. 
All four panelists agreed that the 
need for larger numbers of well quali- 
fied engineers will grow, and effort is 


out that U.S. industry employs about uired from educational institutions, 

40,000 men classified as engineers al from all of us, to guarantee that 

our technological progress is not stifled 

*P. Burdette Lewis, Du Pont; William because of a lack of engineering 
Cavanaugh, Engineers Joint Council; manpower. 

Warren L. McCabe, Polytechnic Institute engineer, 

it 


and what management wants 


For closely controlled particle size 

reduction, minimum temperature rise, 

high abrasion resistance and low horse- fa 

power requirements with no grinding 

tolerances to maintain. 

RECENT APPLICATION 

Grinding raw glass scrap to 95% minus 

16 mesh. Entoleter® impact Mill with wear 

resistant impactors for economical tonnage 

processing of this extremely abrasive material. 

Vibrating Screens 

@ Centrifugal impact Mills and Mixers 
Send for complete literature. 


For more information, turn to Data Service card, circle No. 72 
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asks “for an appraisal, was the subject 
of an address “Corporate Economics 
and Finance”, by Charles F. Parker, 
vice president of Union Oil, to the 
Southern California Section (P. F. 
Lueth) in September. An appraisal 
report should show total capital in- 
vestment, annual profit, relationship 
of profit to investment. It should dis- 
cuss reliability of assumptions used, 
factors such as risks, competition and 
obsolescence, as well as major intangi- 
bles. Requirements such as cost 7: 
auxili acilities, land and rights 
for working pa 
are all musts. When the engineer has 
made his recommendations, if man- 
agement does not act upon them, he 
should review his analysis. If he still 
believes in the earlier recommenda- 
tions, he has a responsibility to seek 
a new hearing. And, if still over-rid- 
den, the engineer must understand 
that business oa is not a 
precise science, nor can business de- 
cisions be fixed entirely by mathe- 
matics. 


Chemical propellants 


“At the present time the only avail- 
able source of energy for space trav- 
el resides in chemical propellants,” 
according to Irvin Glassman, professor 
of Aeronautical Engineering at Prince- 
ton. “And for the next ten years it 
is not expected that any other source 
could be considered practical,” Glass- 
man told a joint meeting of the - 
land sections of A. L. Ch. E. and ACS 
(Phil Messina). It is well to recognize 
that fuel requirements vary with the 
specific use of the rocket, viz: astro- 
nautical vs. terrestrial systems. In sup- 
port of this, he cited that hydrogen 
peroxide would probably be excep- 
tionally good for astronautical systems 
because the decomposition of the fuel 
Fp ovide water and oxygen for 

et ship inhabitants; whereas 
would not exist for a 
terrestrial weapon system. 

The important consideration in 
choosing a fuel for space travel is its 
specific impulse—a value proportional 
to the square root of the combustion 
temperature divided by the mass of 
the combustion products. This means 
that a very desirable fuel would be a 
high density material of low molecu- 
lar weight. 

The simplest and best known fuel 
system, Glassman said, is the combin- 
ation of liquid oxygen and gasoline, 


continued on page 140 
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| 
GRIND BETTER BY 
: runs 
urme 
ENTOLETER 
«DIVISION OF SAFETY INDUSTRIES, INC. 


For more information, turn to Data Service card, circle No. 14 


ELIMINATE SHAFT SEAL PROBLEMS WITH 


WANTON PLASTIC SEALLESS PUMP! 


What's Your Fluid Handling Problem? 
Vanton's Technical Service 
Can Help You Solve it! 
Mr. Carl Tylka, Director Cooper 
Alloy Technical Service Dept. 
Whatever your pumping, valving, or piping problem— 
equipment specification, construction material, circuit de- 
sign and layout—Vanton's fully competent, experienced 
Technical Service staff can be of help to you. 

Headed by Mr. Carl Tyika, this new Cooper Alloy 
service has been set up to assist industry in solution of fluid 
handling equipment, design, and operational problems. 
it typifies Cooper Alloy's forward-looking approach to 
cooperation between user and supplier. 

To set the ball rolling, just write to Carl Tyika, Technical 
Service Director—and you'll get action! 


New low-maintenance design by-passes 
leakage, scoring, corrosion, features: 


@ No stuffing boxes @ Non-agitating 
@ No shoft seals @ Self-Priming; high-vacuum 
@ No valves or gaskets @ Flexible liner absorbs 
@ No metal parts in contact abrasive action of 
with fluid suspended solids 
@ Non-contaminating 


Now at last comes a pump designed to give you complete 
protection against leakage, corrosion, contamination, 
abrasion, maintenance problems. 

Operating on a radically new design principle, which 
eliminates stuffing boxes and shaft seals, the Vanton 
pump is a low-cost, versatile, simple yet carefully engi- 
neered unit, problem-free with minimum maintenance. 
Construction materials include PVC, high-temperature 
polyethylene, Teflon (DuPont), Buna N, bakelite, or 
stainless steel, in capacities from 4 to 40 GPM. 


Write for your free Also available: Flex-Plug 
8-page Vanton Plastic Gate Valve. Com- 
Catalog! gives bines gate vaive's full 
the whole Vanton flow with globe volve's 
story! throttle control. Write for 

Flex-Plug valve folder. 

VANTON PUMP 
and Equipment Corporation, A Division of 
cooper aLLoy 


Corporation . Hillside, New Jersey 


eee 
Electronic Detectors 


RASONR 


G17 AGOSTINO BOK 281, SAM GABRIEL 


For more information, turn to Data Service card, circle No. 87 
CHEMICAL ENGINEERING PROGRESS, (Vol. 55, No. 3) 


ROTAMETERS (for 
measuring fluid rate of 
flow): General Purpose, 
Gless Tube; Armored; 
Byposs and “T” types for 
large flows; Transmitting for 
remote indicating, 
recording, or controlling 
rate of flow; Laboratory; 
Chemical; Alarm; 

and Purge. 

FLOW INDICATORS 

(for visual observation of 
fluid flow): Flapper; Rotary; 
Ball Flow. 


New BULLETIN 18L gives complete details on 
SK Laboratory Rotameters for measuring fluid 
rate of flow in glass, plastic, and temporary 
metal piping. Write for a copy. 


Schule and Koerting COMPANY 


INSTRUMENT DIVISION 
2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


For more information, turn to Data Service card, circle No. 73 
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| 
—— — = 
A 
OF TOMORROW THE MODEL LS/1 IS A HOLIDAY 
DETECTOR DESIGNED PRIMARILY 
FOR THE ELECTRICAL INGPECTION 
OF PIPE OR METAL SURFACES 
WRAPPED WITH PROTECTIVE TAPES 
SUCH AS POLYVINYL AND 
| POLYETHYLENE TYPES OF 
A>. THIS UNIT MAKES POSSIBLE 
DEPENDABLE ANO ECONOMICAL 
INSPECTION OF WRAPPED FIELD 
. JOINTS, SURFACE TEES, VALVES 
aii 
af 
— 
} 
ay | ‘| ~ 
Edmonton, Alberts, Canada © Geb Herrick, Rentals & 
Service, Marrisberg, Penna. © Falcon Line Products Cors.. 
Mansen San Francisce, 
| 


Need ‘2 to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


Reduces, Classifies 


Sturtevant Micronizers 
grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 


Production Model 
(135 in. chamber) 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 
Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 


Write 

STURTEVANT MILL 
Co., 135 Clayton St., 
Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 
For more information, circle No. 80 
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local sections 


with a specific im of about 256 
seconds at 300 Ib./ in. chamber 

This will pecbably be suffi- 
cient for rockets used to place satel- 
lites in orbit, but is low for rockets re- 


390 sec at 1000 Ib./sq. in. . ae hy- 
drogen has very heat transfer 
properties, but has the disadvanta 
that both oxidizer nes fuel must 
handled at v jow temperatures. 
Ses oxidizers — to date, in 
impulse, are: O,, F;, we O, NF;,, O,, 
ClO,F, CIF,, H,O,, N,0,, C(NO,),, 
HNO,, BMF,,. 

However, some of them cannot be 
used. For instance, ozone, (by far the 
best oxidizer known), is difficult and 
dangerous to handle, even at low con- 
centrations. In general, fluorine ap- 
pears to be the most oxidizer 
choice, and a liquid H,-liquid F, sys- 
tem appears to have the attractive 
specific impulse of 410 seconds. In 
addition, any system using liquid 


from page 138 


fluorine as an oxidizer is completely 
hypergolic (ignites spontaneously in 
of 


presence oxidizer, and maintains 
combustion after source of ignition is 


In a brief comparison between 
liquid and solid fuels, Glassman 
noted that liquid systems are much 
better for carriers which must esca’ 
the earth because of higher 
impulse. Solids are very stable and 
aa: easy to handle, but in all 

show less performance than 

liga systems. A major problem with 

fuel is the proper blend of oxi- 
and fuel. 

Glassman also discussed other ae 

et systems im r 
able. And, in the forseeable future, 
we will probably not use free radicals 
as a source of energy. Similarly, ion 
machines appear practical only after 
the escape from all gravitational fields 
has been achieved. 


continued on page 141 


for more accurate chemical feed 
control at LOWER COST use a... 


“Packaged” 


JUST PIPE-IN ... 


PLUG-IN ... AND OPERATE! 


You'll get positive, accurate proportioning of 
chemicals when you use a NEPTUNE “pack- 
aged” chemical feed unit. That's because tank, 
agitator and pump are designed and built into 
one precisely-engineered chemical feed system. 
In addition to lower first cost and minimum 
upkeep, longer life is assured by 316 stainless 


steel piston, valves and ball checks. 


NEPTUNE 


CHEMICAL FEED UNIT 


Write, wire or call for additional details and let us bid on your 


NEPTUNE PUMP MANUFACTURING (0, 4912 


pumps 


sump pumps 


20, PA. 
Phone: DAvenport 9-2882 


For more information, turn to Data Service card, circle No. 57 
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quired to escape the earth’s gravita- 
tional field. Liquid oxygen -+ liquid 
Fa hydrogen has a cific impulse of 
4 fagram ot Storteran! Gealgeed mecromang system com 
Operation 
it > 
No Aftritional Heat 
: : Particles in high speed rotation, propelled by 
_ compressed air entering shallow chamber at angles PE 
; ; to periphery, grind each other by violent impact. 
No moving parts. 
Classifying is Simultaneous 
a Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
; chamber classifies and collects fines for bagging. , 
Rate of feed and pressure control particle size. 
Eight Models Available | ‘ 
Grinding chambers range from 2 in. diameter 
laboratory size (44 to 1 Ib. per hr. capacity) to ce 
2 large 36 in. diameter production size (500 to 4000 | |) ae ee A 
Ibs. per hr. capacity). For full description, request 
Bulletin No. 091. 
~ 
~ age 
rtion exact 
in one smooth operating system 
own material, or produc- ; from settling, 
tion micronizing on con- = assuring constant solution strength 
tract basis, are part of '4 Y-type strainer removes harmful solids,  petroieum distillates. 
Sturtevant service. See for prevents pump damage 
ultra-fine grinding can con- requiremen 


REDUCE 
YOUR 
FILTRATION 
COSTS 


WITH 


‘fit 


flo 


‘FILTER 


20% 


LIGHTER DENSITY 


SIL FLO FILTER AIDS have a 
much lighter density than other 
comparable products, and as a 
result, SUBSTANTIAL SAVINGS 
IN FILTRATION COSTS ARE BE- 
ING REALIZED BY USERS. 


Various grades of SIL FLO are 
available for custom application, 
and SAMPLES WILL BE FUR- 
NISHED ON REQUEST. 


Write for Technical Data Brochure 
(Either in English or Spanish) 


Sitfee CORPORATION 


P. O. Box 7086 Phone: TErminal 4-1944 
Fort Worth, Tex., U.S.A. Cable: Sil Flo 
Check No. 76 for Free Technical Literature 
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With the issuance of a question- 
naire entitled “What's A.1L.Ch.E. Do- 
ing for You?” members of the South 
Texas Section (W. J. Domosk) are 
being given an opportunity to ex 
themselves on the work of the Insti- 
tute. Attitudes toward professional 
problems such as state registration of 
chemical engineers and collective bar- 
gaining, are taken up. The question- 
naire also contains sections for mem- 
bers to rate A.L.Ch.E. performance, 
suggest what the Institute should do 
in terms of serving the needs of the 
profession, and give ideas for new 
activities or projects. Results of the 
survey will discussed with the 
Council at the Atlantic City meeting. 


New Sections 


The Southwestern Washington Sec- 
tion is a new addition to A.I.Ch.E. 
The section, to which president Katz 
presented the charter at a a on 

-treas- 


January 23, has as its officers: 
man, Dale Sorenson; secretary 
urer, H. E. Hendrickson; R. O. Bathi- 
any, executive committee member. E. 
L. Soule is chairman-elect for 1960. 
The Indianapolis Association of 
Chemical Engineers was officially wel- 
comed into the ranks by F. J. Van 
Antwerpen on January 20 at the char- 
ter meeting. Officers are: chairman, 
John ; vice chairman and head 
of membership committee, Robert E. 


Avels; program committee, J. M. 
Woods; William S. Johnston, secre- 
tary-treasurer. 

Also meeting 

The labor point of view was aired 

O. A. Knight, ident of the Oil, 


Chemical and Atomic Workers, AFL- 
CIO, at the January Oklahoma Section 
meeting (R. C. Harrison). . . . The 
advantages of Chemical Engineering 
as a career was explained to approxi- 
mately 100 students by James D. 
Moore, Chairman of the t Salt 
Lake Section (M. E. Felkner). . . . 
The annual Career Guidance Pro- 
gram Meeting of the Texas Panhandle 
Section (J. B. Wallace), for interested 
high school and college students, took 
place in November. . . . Digital Con- 
trol Computers was the subject under 
discussion at the dinner meeting of 
the Pittsburgh Section (V. N. Hurd) 
in February. Ray J. Stanish of Thom 
son-Ramo-Wooldridge was the - 
er. . . . East Tennessee Section (J. C. 
Umberger) meeting in November 
continued on page 142 
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ECO “GEARCHEM” 
NOW MASS-PRODUCED 
FROM 

FORMER RARE 


STANDARD 

PROCESS SERVICE 
REQUIRING RESISTANCE 
TO HOT CORROSIVES 
SUCH AS 


No contamination of acid with 
metallic salts through progressive 
dissolution, as with other metals. 
Wear-compensated, chemically-inert 
Teflon Gears. Grease-sealed stuffing 
box—Leak-proof against pressure or 
vacuum in open or closed loop sys- 
tems. Write for details. 


ECO 


12 New York Ave., Newark, N. J 


For more information, circle No. 22 
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f| 

first 

ZIRCON, 

‘ Pumps | 

ALLOY 

| 

Wat 309; 


cente: ration. 2 

6x14, 9x24, 12x30, 14x32, tae 
Production size dispefsion type 
Change Can Mixers with— 
DOUBLE PLANETARY 


stirrer action. 


© Variable sp 
contre! 


Area of can contacted by stir- 
rers during only one revolution §& 
of stirrers around can (2 sec- 
onds). Position of stirrers ad- 
vances 442° with each succes- 
a and all points on sides of can. Stirrers over! 
each other as well as center of can. ” 


Write for further information! 
CHARLES ROSS & SON COMPANY, INC. 
148-150 Classon Avenue 
Brookyin 5, N. Y., U. S$. A. 


For more information, circle No. 103 
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heard Paul Cohen, of Westinghouse, 


talk on the Shippingport pressurized 
water reactor. 


Reactor design 


A series of lectures oa Chemical 
Reactor Design will be held by the 
New York Section (H. Krinsky) 
—— March 24. Subjects to 
cove are: Fluid-Bed Reactor for 
Iron Ore, Arthur M. Squires; Trans- 
port Reactor, Nicholas A. Weil; 
Design of Non-Isothermal Chemical 
Reactors, Robert S. Davis; Optimiza- 
tion of Fixed-Bed Reactors, John 
Happel; Mixed Liquid-Phase Reac- 
tors, Arthur Weber; Reactor Instru- 
mentation for Continuous Analysis, 
Abraham Savitsky. Sessions are sched- 
uled for six consecutive Tuesday eve- 
nings at the Chrysler building. 


Coatings ing butadiene-acry- 
lonitrile copolymer and phenolic resin 
provide satisfactory ection for 
steel against effects of gasoline and 
moisture, according to a report of 
Army research. Title is “Investigation 
of various metal protective coatings 
on the gum formation and oxidation 
stability of gasoline.” 


International distribution of Ansul 
ucts will be handled by Ansul 
ternational Corp., S.A. The new 
subsidiary will provide service to for- 
eign customers and develop foreign 
markets. 


Polyurethane flexible foam production 
facilities will be increased six-fold at 
Nopco Chemical. Plans call for the 
present plant in North Arlington, N. J., 
to triple in size when present construc- 
tion is completed. 


Uranium graphite sam- 
will be developed by 

b, according to a contract awarded 
them by Nuclear Development Corp. 
A capsule for irradiation in the MTR 
at Idaho will be fabricated in a ther- 
mal neutron flux in excess of 1 x 
10"*n/cm?-sec at controlled tempera- 
tures of 900°F. 


A further expansion of ammonium 
perchlorate facilities on tap for Penn- 
salt Chemicals at Portland, Oregon. 
Plans call for increase in capacity by 
several thousand tons, along with a 
25% increase in the adjacent sodium 
chlorate unit. 


ACID 
VAPORS 


Strangled 


These vats are giving off harmful 
vapors that could affect workers’ 
and contaminate air in the 


Each vat is hooded to take away 
vapors to special Multi-Wash units, 
lined with acid resistant material to 
prevent There, acid vapors 
are mixed with a neutralizing liquid to 
render them harmless. _ 

If your process presents problems in 
obnoxious vapors, fumes or dusts, con- 
tact your local Schneible representative 
or call us direct. 


Refer to 
Sweet's File No. = 
CLAUDE B. SCHNEIBLE COMPANY 
P.O. Box 296 Roosevelt Pk. Annex TA 5-7772 
Detroit 32, Michigan + Cable Address: CBSCO 
European Licensee: Elex $.A., Zurich, Switzerland 


For more information, circle No. 82 
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ROLL ADJUSTMENT 
MULTI-WASH 
reproduction of assuring standardization 
ret feces ‘ot all times for enitorm Siepersions 
and minimum maintenance costs. ‘ 
@ Mills have quick roll release with safety over- 
| 
. y 
neighborhood. 
The management of this plant has 
eliminated these dangerous vapors and 
the health hazard by using efficient 
Gua 
12 and alse around can, devel. 
ta greatest ease in — down stirrers. @ Non- 
revolving can is completely enciosed during mixing 
for safety and te reduce solvent less. Cans can 
be jacketed or fitted with slide gate when 
2 Aan Cans are easily positioned or removed from Mixer. 
5 @ Extra heavy construction and standard type 
le 
fer extremely heavy materials. 1, 2, 
3, 4, 12, 25, 50, 65, 85, (EEE 


USES SMALL VOLUME 
OF AIR AT LOW 


BIN-FLO 


KEEPS BULK MATERIALS MOVING 


© units in bins, chutes, » Regpere, etc., restore flow char- 
acteristics to dry, finel ty grow nd materials which tend to 
or bridge in storage. Types for all materials and conditions. 
No moving parts; simp tion; negligible operating 
Cost; no maintenance cost. 
pocoicar the original diaphragm-type bin level indicator. 
n successful use for over 20 years. TOR new, 
motor- driven paddle type; excellent on bins under pressure 


or vacuum, and for general app explosion- 
proof units, U.L. listed. 

THE BIN-DICATOR CO. ““° 
13946-H Kercheval @ Detroit 15, Mich. VAlley 2-6952 


WE SELL DIRECT *« PHONE ORDERS COLLECT 


TAKES PLACE 
of PIPE COILS 


Old-fashioned pipe coils are obsolete. 
Above is shown a typical example of the 
ease with which the 


is handled. It TAKES THE PLACE of pipe 
coils because it contains much more heat 
ing surface per sq. ft. Occupies less space. 
Is more efficient. More economical. More 
quickly installed and removed for clean- 
ing. And the first cost is usually much less. 
EVERY CHEMICAL ENGINEER 
who has heat transfer problems should 
ask for complete data, including prices, 
on this money-saving modern product. 
You can then do your own designing and 
cost estimating. Should you need help, call 
on Dean's specialists 
Backed by 20 Years of Panel Coll Manefactering. 


DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 615 aged Ave 
BROOKLYN 38, N. Y. Tel STeriing 

For more information, circle No. 17 
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One of a Series on Applications of 
Electric Arc’s Smith-Dolan Units — 
Today's Most Versatile Heat-Treatirig 
Tools. 


STOP wetp FaiLure 


with the 


SMITH-DOLAN SYSTEM 
of Low-Frequency Induction Heating 


Here is the versatile heat-treating tool you need for producing sound 
welds easily and economically in carbo-alloy and other types of stee! 
pipe . . . here is precision control of heating cycle when pre-heoting 
ond stress relieving — uniform, through-and-through heating of solid 
sections up to two feet thick ond more—pushbution operation — 
complete portability for on-the-job heat treating anywhere. 


Many Money-Saving Applications — The Smith-Dolan System simplifies 
ond vupgrodes work quality in numerous applications ranging from 
welding to forming ond anneoling. Units ore available for 60 cycle 
heating in capacities ronging from 10 to 150 KVA .. . for 400 cycle 
heating . . . resistance heating. Pre-engineered with complete in- 
strumentation, accessories. 

“On Trial” Installations on Rental Basis — Prove the many Smith- 
Dolon advantages in your own plant without capital investment. Write, 
wire or phone. 


Electronic recording gives permanent 
charts of heat run on this standord 
Smith-Dolan model. Coils permit work 
at 50 feet or more from unit. Eye hooks 
provide for easy hondling by crone. 
Products ranging from a fraction of on 
inch to 10 feet in diameter can be 
heat treated on the job. 


New Brochure — Send today 
of “Smith-Dolan System of 
Induction Heating.” 


152-5 JELLIFF AVENUE, NEWARK 8, N. J. 
Bigelow 3-3211 
Representatives in Principal Cities 


For more information, turn to Data Service card, circle No. 101 
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BIN-FLO 
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for your copy 
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clinker 
is tough 


here’s one that lasts 


There’s an element of abrasion, too, in addition to the heat 
and some corrosion. It's a 3-way problem which our metallur- 
gists recognize and understand. Duraloy Flights used in many 
kilns are taking care of these three requirements very 
satisfactorily. 


While chromium and nickel in varying proportions are the 
principal alloying elements in most high alloy castings, some- 
times operating conditions call for several alloying elements 
and knowledge of how to use them to bring out certain special 
characteristics, 


In our thirty-five years of high alloy casting experience we have 
encountered and solved some very difficult corrosion — tem- 
perature — strength problems, Perhaps we can help you in 


connection with your high alloy casting requirements. 
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EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 


ATLANTA OFFICE: 76—4th Street, N.W. 
CHICAGO OFFICE: 332 South Michigan Avenve 


DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 
For more information, turn to Data Service card, circle No. 19 


A I. Ch. E candidates 


im accord- 
nce with Article lil, Se Section 8 of the Conati- 
tution of 
Objections to the election of any of these 


before 15, 1959, at 
the Secretary, A.1.Ch.E.. 25 West 45th 
New York 86, N. Y. 


MEMBER 
Avery, W. B., Cambridge, Mass. 


B. 5. Kingsport, Tenn. 
Boyd, W. Baton Rouge, La. 
~ Thostone Glendora, Calif. 


Campbell, Peter F., Elizabeth, N. J. 
Castig! 


Fuchs, Oscar A., Jr. Eldorado, yay 


Kapp, L. F., Chicago Heights, 
Knudsen, James G., Corvallis, 


May, John R., Phoeniz, Ariz. 


Philoon, Wallace C., Jr., St. Louis, Mo. 
Price, F. Charles, Garden Grove, Calif. 


Van Vorst, Wm. D., Los Angeles, Calif. 
Whyte, David D., Cincinnati, Ohio 
Yost, John R., Jr., New Brunswick, N. J. 


ASSOCIATE 


Arnold, David W., Dundee, Miss. 
Atchison, Hugh C., Boulder, Colo. 


Beard, James H., Silas, Ala. 

Bechter, Paul W.. Houston, Tez. 
Biggers, Egbert Wendell, Baytown, Tez. 
Bogeatzes, Andy S., Rochester, Pa. 

Donald T., Orange, Tez. 
Broussard, George, ‘Alton, 

Burkhart, Lawrence E., Ames, lowa 


Capano, Vincent J., New Castle, Del. 
Caro, Paul M., Niagara Falls, N. Y. 


Chiang, ‘Shiao-hung, N. Y. 
Connell, Edward Dodd, Fayetteville, Ark. 
Coppo, Richard H., South San Francisco, Calif. 


Dagie, Richard E., Pensacola, Fla. 
Dawn, William S., Battle Creek, 
Doctor, Lewis J., Brookline, Mase. 
Dzingala, Walter, Newark, N. J. 


Engelmann, Alfred P., Wilmington, Del. 
Fleming, J. D., Jr., Atlanta, Ga. 


Garrison, Richard L. Port Neches, Tez. 
Gilliland, Bobby E., Rayville, La. 
Grimsrud, Thomas J., Houston, Tez. 


Harrington, H. Richard, Sandersville, Ga. 
Hovey, Leonard L., Harbor City, Calif. 


Kikuchi, R., Vancouver, B. C., Canada 
Koller, James C., Chicago, iit. 
Kresge, A. Norman, Pittsburgh, Pa. 


Lafferty, Wie L., Jr., Fishkill, N. Y. 
Leslie E., Ind. 
La Rue, Clyde B., > Warwick, Va. 


Mallory, Hugh, Ill, Port Arthur, Tez. 
Marlar, Clifford H., Jr., Texarkana, 
MeNicholas, James J., Curwensville, Pa. 
Morrison, Willie H., Jr., Fayetteville, Ark. 
Moyses, Harvey M., New Haven, Conn. 


Parkey, William R., Texas City, Tez. 
Pender, John Lawrence, Hot Springs, Ark. 
Peralta, Tak Loe Angeles, Calif. 


Reinhold, Curt, New York, N. Y. 
Rich, Robert S i 


be Ky. 
Rosenhouse, Harvey, Newark, Del. 
Schallhorn, David, DeWitt, Ark. 


Szabo, Laszlo, Boston, Mass. 


Venarde, Jack H., Wilmington, Del. 


Wagner, John, Jr., Narberth, Pa. 
Werder, Edward R., Bayonne Ly J. 
Widner, Allen G., Pittsburg, 

Willis, H. Earl, Port Tez. 
Wonders, John Florissant Mo. 
Wright, Michael xf Tulea, Okla. 


Zanotti, Martin P., Haddon Heights, N. J. 
Zufelt, John M., Montague, Mich. 
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Making Chamberlin, M. H., Nutley, N. J. 
Cipolla, Richard H., New York, N. Y. 
“4 Coggeshall, Aiva C., Pensacola, Fla. 
Craig, Robert L., Pittsburgh, Pa. 
kiln 
F 
| flights 
Scheirman, Charles C., Oklahoma City, Okla, 
Sherwood, Norman C., Cloquet, Minn. 
pat : Slattery, Gerald H., Baltimore Md. 
ae : Spencer, Richard K., Port Arthur, Tez. 
Stockham, John K., Akron, Ohio 
Taylor, Glenn E., Baytown, Tez. 
Tecklenburg, Harry, Cincinnati, Ohio 
= = Toekes, Barna, San Rafael, Calif. 
OFFICE AND PLANT: Scottdale, Pa. 


Air pollution—A modern tubular 
air filter system at Solvay's (Al- 
lied) Syracuse plant has been re- 
cently installed to handle 25,000 
cu. ft. of air a minute, has over- 
come a serious problem of lime 
dust discharging into the air. 


New 
applications 
in pollution 
control 


Water pollution—Facilities at 
right have been designed by 
Semet-Solvay (Allied) to recover 
over 97 percent of the phenol 
effluent from its Harriet plant at 
Tonawanda N. Y. Object was to 
control water pollution in the 
Lake Erie-Niagara River basins. 
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Organizing of the new Fair- 
field County (Conn.) Chemical Engi- 
neers Club had the fine turnout of 
over 150 engineers (left). On hand to 
welcome the embryo section was 
A.\.Ch.E. past-president Sid Kirkpatrick. 
(Above, |. to r.) Herb Schoen, chmn.; 
Sid; Art Weinberger, membership; 
Roland Voorhees; Bill Quinlan, public- 
ity. Dorr-Oliver, Stamford, was host. 
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WE'RE HAVING TROUBLE WITH 


FILTER PAPER DELIVERIES >! 


E-D STANDARD GRADES AND 
SIZES OF CIRCLES ARE 


OUR PRICES ARE COMPETITIVE 
... AND FREQUENTLY, LESS 
BPP EXPENSIVE PAPERS CAN BE USED 


AFTER ALL WE'VE 
SPECIALIZED IN FILTER 
PAPERS FOR 70 YEARS 


For more information, circle No. 21 


Jesse Werner elected 
vice president of Gen- 
eral Aniline & Film. 
Werner, formerly direc- 
tor of commercial de- 
velopment of the 
companys Dyestuff and Chemical 
Division, is author of forty-five pub- 
lications and patents on various 
phases of chemical en oe and 
organic chemistry. He 
General Aniline since 1938. 

general sup- 


W. J. 
Sun pro- 


plant. Magers will serve 
as operating consultant to the En- 
gineering Group until he takes 

uled for completion in late 1959 


John F. Kunc has become senior re- 
search associate of Esso Research & 
Engineering. Kunc, a veteran of 32 
years with the company, heads the 
Products Research Division’s work on 
fuels and nuclear radiation applica- 


tion to product quality problems. 


David M. Boyd and Joel O. Hougen 
were among the lecturers at recent 
sessions of the University of Wis- 
consin’s Engineering Institute on 
Automatic Control for Process Indus- 
tries. 


Robert S. Buffum joins Comstock & 
Wescott as senior staff member. He 
will work with projects of a chemical 
processing nature. 


General Electric Company has as- 
signed Francis K. McCune to the new 
post of vice president-Atomic Busi- 
ness Development in Marketing Ser- 
vices. McCune, considered the com- 
pany’s top atomic expert, has been 
with GE more than 30 years. Lyman 
R. Fink succeeds him as general 
manager of the Atomic Products Di- 
vision. Headquarters of both men are 
in Schenectady, New York. 


Gunther Baldauf named research 
manager of Allied Paper Corp., Kal- 


amazoo Mills. He was formerly re- 
search chemical engineer at Olin- 
ical, Ecusta Paper 


president of Dow Chemi- 
cal International Ltd. S. A., newl 
formed Dow subsidiary. W. Cc. Gog- 
gin succeeds to the post of manager 
of the Plastics Department. 


David R. Boylan, of chemi- 
cal engineering at lowa State Co 
becomes associate director of 
schools’ Engineering Experiment Sta- 
tion. 


Frank J. Soday named director of 
new research and development pro- 
gram at General Dynamics’ Liquid 
Carbonic Division. Soday comes to 
General Dynamics from Chemstrand 
Co., where for seven years he was 
vice president of research and de- 


velopment. 


Structroglas Division of 
International Molded 
Plastics has appointed 
® Richard L. Dreher plant 
= manager of its new 35,- 
000 square foot factory 
Junction, Tennessee. 


in Grand 


John G. Armistead transferred to the 
Wilmington headquarters of Du Pont'’s 
Elastomer Chemicals Department, 
on ial assignment to the depart- 
ment’s manufacturin division. 
Harry B. Eaton su to post of 
manager of the Montague, Michigan, 
Works. 


Norman R. Cox, Robert G. Kelso, and 

Fred W. Stone appointed group 

leaders in the Development 

ment of Union Carbide Chemi at 

South Charleston, West Virginia. 
continued on page 147 
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by ED-FILPAPER 
Division. 
| /f C. B. Branch (left) 
A. Chemical Company over- 
: = seas and foreign activi- 
— < Mexico. Branch has also 
BUT YOU SEE, THIS ISA 
HORIZONTAL PLATE FILTER 
IMMEDIATELY AVAILABLE 
FOR THIS PUTER 
BUT WHAT ABOUT COST 
XG 
a THAT'S WONDERFUL, 
ia HOW DO YOU 
PEOPLE DO IT# 
‘for more intormation and FREE somples of £-0 | 
: Mt. Holly Springs, Pa. 
“First with filter poper exclusively” 
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thermocouple 
extension 
wire in 


AIR CABLE 


it 
cuts 

installation 

costs 


When four or more pairs of thermocouple 
extension wires are needed, Serv-RITE 
thermocouple extension cable will reduce 
installation costs several ways. It takes 
considerably less time compared to pull- 
ing individual pairs of wires through 
conduit. Cable also permits the use of 
much smaller conduit than for the same 
number of individua: wires. It can be 
hung without conduit, or installed in 
open trough or by direct burial. 

The cable, as well as each conductor, 
is color coded. Also, each pair of wire 
is marked for quick identification. 

Cables with multiple pairs of four or 
more conductors of the commonly used 
types are carried in stock. 


Write for Bulletin No. 1200-3 
for specifications and data on SERV-RITE 


thermocouple extension cables. 


CLAUD S. GORDON CO. 


Manufacturers © Engineers © Distributors 


631 West 30th Street, Chicago 16, Illinois 
2003 Hamilton Ave., Cleveland 14, Ohie 


For more information, circle No. 30 


from page 146 


James B. Fisk elected president of 
Bell Telephone Laboratories. Former- 
ly executive vice president, Fisk has 
been with Bell nearly 20 years. He 
has served on several government 
committees, including President Eis- 
enhower’s Science Advisory Commit- 
tee. He succeeds Mervin J. Kelly, who 
becomes chairman of the board of 
directors. Estill I. Green has been 
named executive vice president. 


Warren P. Scarrah joins California Re- 
search Corporation’s Richmond Lab- 
oratory as research engineer. 


William H. Rader named 
petrothene polyethylene 
production manager for 
U. S. Industrial Chemi- 
cals (National Distillers). 


A. W. Hogeland promoted to assist- 
ant chief plant engineer at American 
Viscose’s Fredericksburg, Va. cello- 
phane plant. 


John H. MacDonald appointed su- 
perintendent of the Lyndhurst, New 
Jersey, plant of S. B. Penick & Co. 


Joseph R. Gaskins has joined the 
Tonawanda Laboratories of the Linde 
Co. (Union Carbide) as a member of 
the Molecular Sieves Production and 
Develo t Laboratory. Henry W. 
McRobbie is now with the Research 
Lab’s Market Research Section. 


Edward A. Yorkgitis named 
leader in the Chemical 


Development Department of Ha 
Chemical & Controls. - 


U. S. Industrial Chemi- 
cals has named Ralph M. 
Knight manager of poly- 
olefin ap 
plications. Headquarters 
are in Tuscola, Illinois, 
where Knight will direct the com- 
pany’s polymer service laboratories. 


Coleman J. Major is new professor of 
chemical engineering at the State Uni- 
versity of Iowa. 


continued on page 148 
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How to 
CONDENSE STEAM 
and 
PULL A VACUUM 


LOW COST 


i-R Disc-Flow Barometric 
Condensers provide a simple and 
low-cost method for condensing steam 
and creating a vacuum wherever conden- 
sate is expendable. Their high efficiency, 
simplicity of operation and overall econ- 
omy make them ideal for use with steam 
engines, turbines, vacuum pans and a wide 
range of high-vacuum processes. 

Since there are no water nozzles or 
small openings, they can be used where 
cooling water contains debris. For opera- 
tion at partial loads, water flow can be 
reduced to as low as 3 of full capacity. 
Steam-jet ejectors or vacuum pumps can 
be supplied in ample size for all air- 
removal requirements. 

Ejector-jet type units are also available. 


Send for Bulletin No. 9012-A 


RR 
Ingersoll-Rand 


4-778 1! Broadway, New York 4, N.Y 


circle No. 100 
147 


For more information, 
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people in management & technology 


R. Tesoro and R. H. Darling named 
as assistant plant managers at Jeffer- 
son Chemical. Tesoro will be in 
charge of operations; Darling will 
supervise engineering, construction 
and maintenance at Port Neches, 
Texas. E. R. Cobb becomes chief pro- 
cessing engineer, and C. H. Moore is 
new chief engineer, Engineering and 
Maintenance Division. 


into the 
Glass an 


E. C. Emanuel (left) 
takes over as manager of 
Customer Technical Ser- 
vices, Armstrong Cork 
Company Glass and 
Closure Division’s new 


department. John M. Scharf moves 


of general manager of 
Closure Products Research. 


offer controlled, 


automatic, 


feeding of bulk materials by na ip 


SYNTRON Gravimetric Feeders are designed and engineered as complete 
control systems for most problems concerning the feeding—weighing of bulk 
materials in the chemical processing industry. 

They feature simplicity of design, rugged construction, dependability of 
operation, greater accuracy and low maintenance. 

SYNTRON Gravimetric Feeders are available in a standard range of 
styles and sizes with capacities from a few pounds to 100 tons per hour. 

Write for Complete Catalog data—FREE 


SYNTRON COMPANY 


116 Lexington Avenue 


Homer City, Penna. 


Other SYNTRON Equipment of proven dependable Quality 


= 


HOPPER LEVEL 
SWITCHES 


For more information, turn to Data Service card, circle No. 81 
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William H. Ceckler joins Jones & 
Laughlin Steel Corp. as chemical en- 


gineer. 


George Thodos, professor of chemical 
engineering at Northwestern Univer- 
sity, has become a member of the in- 
dustrial and engineering chemistry 
advisory board of the American Chem- 


ical Society. 


Thomas B. Nantz (left) 
steps into the position of 
vice president of manu- 
facturing at B. F. Good- 
rich Chemical, succeed- 
ing Robert D. Scott. 
ott is now vice president of devel- 


opment. 


Robert K. Multer elected president of 
Architectural Tiling Company, mov- 
ing up from vice president. 


Among several changes in American 
Oil's Research and Development De- 
partment are: F. M. Jacobsen and F. 
E. James, Jr.. new senior chemical 
engineers, and R. L. Stack, adminis- 
trative supervisor. 


Standard Oil (Indiana) personnel re- 
cently given new assignments in re- 
search and development are: Arthur 
L. Conn, technical service; William F. 
Meehan, process development, and 
Robert A. Steel, process design and 


economics. 


Neal R. Amundson elected an addi- 
tional director of Midwest Technical 
Development Corp., Minneapolis in- 
vestment firm. 


people in marketing 


Allen I. Barry appointed New Eng- 
land sales representative for Infilco, 
Inc., with headquarters in Milton, 
Massachusetts. 


J. D. Steinhagen made sales engineer, 
molecular sieves products, for the 
Linde Company Western Region. Of- 
fice is in Los Angeles. 
Appointment of Solon D. Fisher as 
manager of the St. Louis, Missouri, 
sales branch announced by Solvay 
Process Division, Allied Chemical. 
continued on page 152 
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SYNTRON 
GRAVIMETRIC FEEDERS 
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Tanks a lot... 


TANKS? We fabricate all kinds, shapes and sizes. Want something “ 
agitated ? We make agitator tanks. Need something pressurized? We _ 

A = Storage? We fabricate tanks for that, too. 
We make our tanks from your ideas — in stainless steel, 


fabricate pressure t 


nickel, inconel, aluminum or carbon steel. 


Tanks of every description . . 


. Corrosion resistant, plain, pressure 
(code), jacketed, storage or agitator — it makes no difference to 


Send today for your free copy of 
our new 16 page catalog — it's 
free. Better still, send us your 
blueprints for prompt estimate. 


Littleford; each metal has been used since its inception in the fabri- 


cating of Tanks regardless of shape or size. Littleford Tanks are 


specifications. 

a: bins, hoppers, or special trucks, remember 
Littleford has the experience and the equipment to produce the 
finest product available. Send your drawings or blueprints to us for 
quotation or ask one of our Engineers to assist you in connection 


tailor made to your 
When you need ta 


with your fabricating needs. 


LOT 


Bros., inc. 
453 EAST PEARL STREET, CINCINNATI 2, OHIO 


HERE'S WHY: 

1. You have a complete 
choice of design types — 
to give the exact spray ~ 
characteristics required. it 
2. You have thousands of 
capacities tochoose 
from . for more exact 
volume control. 

3. You have a complete 
choice of materials 

for chemical 

compatibility. 

Your inquiry is invited. 


For more information, turn to Data Service card, circle No. 78 
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it will be done best with 
SPRAYING SYSTEMS CO. 


SPRAY NOZZLES 


SPRAYING SYSTEMS CO. 
3284 Randolph Street 
Bellwood, Ill. 


For complete spray nozzle information 


write for Catalog 24. 


NEW STRAINER 
QUICK DELIVERY | iI 
NEW LOW COST © 


SK Fig. 941 Strainer 
for industrial liquids 


The Fig. 941 has a cast iron body 
and cover, ductile iron clamp, 
Stainless steel! basket. Six inch 
size has a bolted cover. Baskets 
have % inch diameter holes; free 
pipe area is 5 to | in all sizes. 
Available with mesh liners for 
finer straining—stainiess steelcase 
then provided with 4 inch holes. 


This new “industrial-liquids” 
strainer is designed to give 
SK quality at low cost. It is 
made and stocked (for quick 
delivery) in 2, 214, 3, 4, and 
6 inch sizes, al! flanged. Of- 
fers low pressure drop. 


Requests for quotations and literature handled 
promptly. For quick action, write or call SK direct. 


Schule and hoerting COMPANY 


2245 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA, 
Phone. MErcury 9-0900 
JET APPARATUS + ROTAMETERS © GEAR PUMPS + VALVES + HEAT EXCHANGERS 
For more information, turn to Data Service card, circle No. 74 
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An Invitation To Join 
ORO...Pioneer In 
Operations Research 


Operations Research is a young science, earning recog- 
nition rapidly as a significant aid to decision-making. It 
employs the services of mathematicians, physicists, 
economists, engineers, political scientists, psycholo- 
gists, and others working on teams to synthesize all 
phases of a problem. 


At ORO, a civilian and non-governmental organiza- 
tion, you will become one of a team assigned to vital 
military problems in the area of tactics, strategy, 
logistics, weapons systems analysis and communications. 

No other Operations Research organization has the 
broad experience of ORO. Founded in 1948 by Dr. 
Ellis A. Johnson, pioneer of U. S. Opsearch, ORO’s 
research findings have influenced decision-making on 
the highest military levels. 


ORO’s professional atmosphere encourages those 
with initiative and imagination to broaden their scientific 
capabilities. For example, staff members are taught to 
“program” their own material for the Univac computer 
so that they can use its services at any time they so 
desire. 


ORO starting salaries are competitive with those of 
industry and other private research organizations. Pro- 
motions are based solely on merit. The “fringe”’ benefits 
offered are ahead of those given by many companies. 


The cultural and historical features which attract 
visitors to Washington, D. C. are but a short drive from 
the pleasant Bethesda suburb in which ORO is lo- 
cated. Attractive homes and apartments are within 
walking distance and readily available in all price 
ranges. Schools are excellent. 


For further information write: 
Professional Appointments 


OPERATIONS RESEARCH OFFICE 


[ORO] The Johns Hopkins University 


6935 ARLINGTON ROAD 
BETHESDA 14, MARYLAND 


CLASSIFIED SECTION 


Address Replies to Box Number care of: 
CHEMICAL ENGINEERING PROGRESS 
25 West 45th Street 
New York 36, New York 


SITUATIONS OPEN 


OPPORTUNITIES 
FOR ENGINEERS 


Attractive openings available for chemical 
and mechanical engineers in plant engi- 
neering and process departments of a 
multi-unit petro-chemical plant. Location: 
Tuscola, Illinois. 


Position openings to be filled are: 
PROJECT ENGINEERS 
MECHANICAL EQUIPMENT ENGINEER 
MATERIALS HANDLING ENGINEER 
PROCESS ENGINEERS 


Applicants should have 3 to 10 years pre- 
vious experience in chemical, refinery, or 
process industry. 


Submit resumes to 
Professional Employment Mgr. 
U.S.1. CHEMICAL DIVISION 
NATIONAL DISTILLERS 
and CHEMICAL CORPORATION 


99 Park Avenue 
New York 16, N. Y. 


CHEMICAL ENGINEERS 
AND CHEMISTS 


Opportunities exist in the New Orleans and 
Mississippi Delta Area to participate in 
research, development, operation and super- 
vision of production and processes related 
to Freeport Sulphur Company's nickel and 
cobalt refinery which will utilize a new 
unique process for extraction of these 
metals from low-grade Cuban ores. 
Process Evaluati Engi » 10-12 yrs. 
exp.; Chief Plant Process Engineer, 5 yrs. 
exp.; 2 Plant Process Engineers, 1-2 yrs. 
exp.; 4 Research Chemists MS-PhD (In- 
organic Chemistry-Spectro exp.); Shift 
Supervisors, 5 yrs. exp.; Shift Engineers, 
1-2 yrs. exp.; Staff Engineer, 2-3 yrs. exp. 
COMPETITIVE SALARIES 
LIBERAL BENEFIT PROGRAM 
RELOCATION EXPENSE PAID 


For Information write 
A. P. JELLEY 


TECHNICAL-EDITORIAL — National Organiza- 
tion in East has permanent position for 
Chemical Engineer with industrial and pref- 
erably editorial and writing experience. 
Preferred age bracket 32-40. Some traveling. 
Can lead to management responsibilities 
with proper abilities and temperament. Send 

resume. Box 1-3. 
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P. Box 1520 


Attractive opportunity for — 
sales engineers. and bonus ar- 
rangement plus profit sharing trust. 
Progressive company is 40 years old, 
well known. Products—air engineering 
equipment. To be preferred, applicants 
must have at least five years’ experi- 
ence and college degree in mechanical 
or chemical engineering. Location in 
x 2-3. 


Academic Positi Chemical Engineering 
The Depa rtment of Chemical Engineer- 
ing of McMaster University, Hamilton, On- 
tario, solicits applications for a staff posi- 
tion of assistant or associate professor 
. Specialization in thermodynamics 
or electrochemistry is desirable, and the 
salary will depend upon the experience of 
the candidate. New laboratories, excellent 
equipment, and a one-megawatt nuclear re- 
actor are available; research interest 
regarded as a requirement. Enquiries and 
the names of three references should be 
eddressed to 
Dr. J. W. Dean of Ensineerine 
McMaster University 
Hamilton, Ontario 


CHEMICAL ENGINEER—Graduate Chemical 
Engineer wanted for heading Process Engi- 
neering Department with old established Los 
Angeles processing equipment manufacturer. 
Experience in drying, dewatering or heat 
transter desirable. Exceptional opportunity 


PROJECT LEADER—M.S.Ch.E. Eleven years’ 
experience: plant, processes, equipment de- 
sign. Economic evaluations, contract nego- 
tiations, Proven ability directing engineer- 
ing and construction forces for large proj- 
ects. Desire middle management position in 
— ans or as Assistant to Executive. 

x 


PROJECT MANAGER-—Extensive background, 
combining twenty years’ experience in ad- 
ministration and engineering. Various chem- 

processes, including urea and cry- 
ogenics. Complete control, projects to 
$15MM, steff 80. Desire position with re- 
sponsibility, requiring hard work. long hours. 
No location preference. Box 13-3. 


CHEMICAL ENGINEER—B.S. 1950, M.S. 1954. 
Pive years’ experience in process troubie- 
shooting, process improvement and cost 
reduction. Some design experience. Plant 
start-up and report writing. Wish chal- 
lenging opportunity along same lines. Fluent 
Spanish. Box 14-3. 


M.S.Ch.E.—age 24, family. Over two years’ 
experience in materials and project engi- 
neering with large polychemicals plant. 
Basic knowledge of materials and applica- 
tions, corrosion, plastics. Seeking respon- 
sible technical position. Prefer Pittsburgh 
area or eastern Texas. Box 15-3. 


OVERSEAS MANAGER — Seeking responsible 
overseas management post. Have twenty 
years’ strong engineering and management 
experience including three in Europe, in 
chemical and oil refinery industry. Proven 
ability as organizer and administrator with 
outstanding success handling people. Box 
16-3. 


CHEMICAL ENGINEER—B.S. 1950. Nine years’ 
petrochemicals production supervision and 
process development and design. Desire posi- 
tion in process development, design or im- 
provement. Tau Beta Pi. Age 38. Present 
salary $8,300. Box 17-3. 


SITUATIONS WANTED 
Members 


CHEMICAL ENGINEER—B.Sc.ChE., age 46. 
Seventeen years’ experience research and 
development, process, project, and sales 
engineer for petroleum refineries and petro- 
chemical plants. Poreign languages perfect 
German, some Dutch and Russian. Now on 
consultant engineering assignment in Ger- 
many. Seek representation or position in 
Europe with engineering firm. Box 5-3. 


CHEMICAL ENGINEER —D. ChE. Technical 
service, plant trouble shooting, brochures 
and other trade literature preparation, lab- 
oratory supervision, personnel training ex- 
perience in refrigeration, aerosol, and pe- 
troleum industries. Position with 
bm and opportunity for advancement. 

x 


CHEMICAL ENGINEERING EXECUTIVE — 
Pormer Plant Engineer, Director of Engi- 
neering. Staff of Executive, Research V.P’s 
large chemical company. Versatile, broad 
background. M.S.Ch.E. Age 39. Prefer New 
York-Philadelphia area, others considered 
Present salary $12,000. Box 7-3. 


CHEMICAL ENGINEER—Ph.D. Eighteen years’ 
total experience. Development, design, tech- 
mical service, pollution abatement. Petro- 
chemicals, inorganics. Presently Technica) 
Director. Seek opportunity to use technica) 
and administrative maturity on your diver- 
sification, development, or operating prob- 
lems. Box 8-3. 


ACADEMIC POSITION —M.5S.ChemE., 
graduate, age 32. Desire summer teaching 
appointment for 1959. Five years’ experi- 
ence research and design petroleum indus- 
try—extensive process design. Presently 
teaching Physics, Astronomy and Geology 
but prefer Chemical Engineering. Box 9-3. 


CHEMICAL ENGINEER—B.S.Ch.E. 1951, Age 
33.' Seven and one-half years’ production 
experience in nuclear reactor operation and 
related procedure writing. Desire teaching 
position or one in field of process or instru- 
ment development. Present position produc 
tion shift supervisor. “Q” cleared. Will re- 
locate. Box 10-3. 


CHEMICAL ENGINEER-—Eicht years’ experi- 
ence in process heat transfer. Desire posi- 
tion with manufacturers’ representative or 
equipment manufacturer doing engineering 
sales work. Familiar with refinery and 
chemical processes. Age 36. Will relocate 
for best opportunity. Box 11-3. 


MANAGER, PROCESS EQUIPMENT SALES. 
Successful personel salesman, Department 
Manager and Chemical Process Engineer. 
Seek challenging remunerative situation. 
Top-notch sales engineering and equipment 
marketing experience. Cav,avie and energetic. 
Will rebuild existing operation or pioneer. 
Write Box 18-3. 


CHEMICAL ENGINEERING 
TEACHING POSITIONS 
AVAILABLE 


A list of chemical engineering teach- 
ing positions in schools and universi- 
ties in the United States and Canada 
on Feb. 20, 1959 may be obtained from 
the Secretary, AI.Ch.E., 25 West 45th 
Street, New York. Salary date and rank 
of position are given. 


ADVANCE INFORMATION 


The Situations Wanted portion of this 
Classified Section is preprinted and mailed 
a few days in advance of publication, to 
Employment Directors. Send names of in- 
dividuals py should be on mailing — to: 
Miss E. ars. Chemical Engineering 
Progress, 25 W. 45th Street, New York 36, 
New York. 


CLASSIFIED SECTION RATES 


Advertisements in the Classified Section are 
payable in advance at 24c a word, with a 
minimum of four lines accepted. Box num- 
ber counts as two words. Advertisements 
average about six words a line. Members 
of the American Institute of Chemical Engi- 
neers in good standing are allowed one six- 
line Situation Wanted insertion (about 36 
words) free of charge a year. Members may 
enter more than one insertion at half rates. 
Prospective employers and employees in using 
the Classified Section generally agree that all 
communications should be acknowledged as 
@ matter of courtesy but recognize circum- 
stances where secrecy must be maintained. 
(Usually a plain sheet saying “Box No. — 
thank you for your response and will write 
again if interested further” is better than no 
response). Answers to advertisements should 
be addressed to the box number, Classified 
Section, Chemical Engineering Progress, 25 
West 45th Street, New York 36, N. Y. Tele- 
phone COlumbus 5-7330. Advertisements for 
this section should be in the editorial offices 
the 10th of the month preceding publication. 
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SITUATIONS OPEN 


PROCESS DEVELOPMENT 
ENGINEERS 


Celanese has challenging opportunities 
in the Fibers Division Development and 
Process Laboratories located in Char- 
lotte, N. C. for graduate engineers 
with the following qualifications: 


(1) B.S. or M.S. in Chemical Engineering with 
4-5 years in synthetic fiber spinning and proc- 
essing. Will initiate and conduct engineering 
and development projects in specific fields; also 
will develop and improve methods and equip- 
ment, supervise pilot plant operators, conduct 
and supervise tests and trials. 


@) B.S. or M.S. in Chemical Engineering with 
3-5 years experience in process engineering. 
Will plan and carry out complex phases of 
engineering and economic evaluation programs, 
including process design and evaluation on 
new and existing installations. 


Liberal Co y Benefit lient opportun!- 

ties for advancement and ideal working condi- 

tions. Complete resume should be addressed to 
R. V. Butts 


Celanese Corporation of America 
P. O. Box 1414 Charlotte 1, N. C. 


PETROLEUM REF! 
CHEMICAL ENGINEERS 
APPLIED MATHEMATICIANS 
For expanding technical activity en- 
gaged in consulting-type service to 
petroleum refiners. Positions involve a 
wide variety of projects in sales, re- 
search, refining, and company manage- 
ment. Excellent opportunities 3 
sons with either or both of the 
ing backgrounds: 
A few year's of refining industry ex- 
perience in process engineering or 
economic analysis. 
Experience in applications of linear 
programming, statistics, or i 
computing. 
These positions afford professional] con- 
tact with refining and process com- 
panies throughout the petroleum in- 
dustry. and provide opportunity for 
using —— and individual expres- 
to crease responsibility. De- 
troit a location. Send resume 


Personne! Manager 


Our newly organized Technical Service De- 
partment has openings in our Port Arthur, 
Texas Refinery for Engineers with up to 
5 years’ experience in the refining or 
chemical industry. Send resume giving full 
details of education and experience, as 
well as salary requirements to: 


E. HUDSON 
THE ATLANTIC 
REFINING CO. 

P. O. Box 8138, Phila. 1, Pa. 


ADDITIONAL RECRUITMENT 
ADVERTISEMENTS 


See additional display advertisements on 
pages 89, 122 and 129 
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- «t 
WHO CAN SELL pa 
| 
Ethy! Corporation 
1600 W. 8 Mile Road 
Ferndale 20, Michigan 
re 
ENGINEER 
PROCESS 


Classified ... 
EQUIPMENT SECTION 


1—Stokes rotatin etry dryer 5 
8s, jacket, 1983. 
vacuum su” T316 8S, ASME 


Ae EQUIPMENT CORP. 
1427 N. 6th St. Phila. 22, Pa. 
POplar 3-3505 


CLEANING EQUIPMENT—for plant mainte- 
mance and tank cleaning. Hot “jet-stream” 
cin Sellers ini Jets. Send 

etin er: 
605-K Hamilton Street, Philad 30° 


Now available 
CHEMICAL 
ENGINEERING 
FACULTIES 


8th EDITION, Edited by Kenneth 4 Robe, 
Professor of Chemical En. 


prepared by 


N 
resses, accreditation informa- 
tion, student advisors 
lacement etc. 


FLEXROCK TEFLON* 
PACKING no. 405 


ature of S00°F., 


FLEXROCK COMPANY 
Mechanical Packing Div. 
3601-J Filbert Street, 
Philadelphia 1, Penna. 


For more information, circle No. 25 


people in marketing 


continued from page 148 
Charles G. 4 
ment ent of 
Gamble’s Food Division. 


C. E. Brown promoted to the post of 


manager, Marketing Department at 
Koppers Company, Products Di- 
vision. 


Ralph L. Herbst, Jr. joins Pennsalt 
Chemicals, Technical Division, as su- 
pervisor of market development. As- 
sisting him will be G. H. Edward 
Walden. 


Henry E. Wessel joins Stauffer Chem- 
ical as assistant director of the Market 


Development Department. 


Recently elected officers of the Na- 
tional Association of Corrosion En- 
gineers are: ident, Hugh P. God- 
ard, and vice 
E. Best, of Solvay 
Aliod Chemical 


Additions to the technical staff of 
Atlantic Research Corporation are 
James D. Batchelor, Kinetics and 
Combustion Division; David D. Dud- 
ley, Solid Propellant Division. 


W. R. Wood elected president of Na- 
tional Constructors Association for 
1959. Wood is head of Girdler Con- 
struction Division, Chemetron Corp., 
Louisville, Kentucky. 


William A. Ackerman appointed re- 
hie engineer at Sun Oil, Marcus 

Pa. He succeeds Frank W. 
Bowen who moves up to assistant to 
the vice president in charge of manu- 
facturing. Jack A. Guthrie succeeds 
Ackerman as manager of the Techni- 
cal Service Division. 


A. J. Hebsacker becomes regional su- 
pervisor, Chemical Processing Divi- 
sion, Detrex Chemical Industries. 


NECROLOGY 

Roy E. O’Brien, 60, field secretary of 
the American Institute of Mining, 
Metallurgical, and Petroleum 4 
eers, Salt Lake City. O’Brien was for- 
merly with Mountain City Copper 
Company. 

Samuel Zerfoss, 46, Chief of the Re- 


fractories Section of the National Bu- 
reau of Standards. 


MOOEL 6-5 
STAINLESS STEEL 


MULTI-PURPOSE 
FILTERS 


MODEL EFS-8 
PILOT OPERATIONS 


MODEL EUS ~ 
CAPACITY To S50 Gru 


* 


MODEL EUR 
NON-METALLIC 
, 


Ertel Asbestos Filter Sheets for ultra 
getithas brilliance are used for many 

ne perfumes and cosmetics. Available 
in 10 grades to fit all standard filters. 
Write regarding — for superior 
result tests in your filt 


ERTEL ENGINEERING CORPORATION 
Loqusd Equi; Manufe 1932 


| 


For more information, circle No. 24 
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| waite For 
ae of the | | CATALOG 58 
j } for U. S. and Canada for 1958-1959. 135 = he - 
JACKETED 
MODEL 10 a4 
ac ~ 
Send check to: ew 
Executive Secretary TvPS 
American Institute of Chemical Engineers 
25 West 45th Street 
“x New York 36, N. Y. 
= move 
nly 
Be Constructed of fine Teflon fibers tightly fl 
. braided over a resilient core of glass 
- fiber and impregnated with Teflon. Fiex- 
rock 405 Is an excellent chemical packing. 
4 Is especially recommended for use 
; = against concentrated acids such as sul- > 
phuric nitric, sodium hydroxide; alkalies, es 
etc. Fiexrock 405 Teflon Packing has 
maximum tempers 
and comes in sizes of 5/16" to |". Smaller 
& sizes available with solid core. ASBESTOS 
PUTER 
3 *DePont’s trade name for 
\ MAIL COUPON Vorious Sizes 
formation on Flexrock 405 | 
and other Teflon Packings. | 
: 152 March 1959 
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C.E.P. Advertising offices 


New York 36—Lansing T. Dupree, Adv. Mgr.; 
Carl G. Lassen. Asst. Adv. Mgr.; Paul A. 
Jolcuvar, Dist. Mgr.; Donald J. Stroop, Dist. 
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For more information, circle No. 34 


How To Get Things Done 
Better And Faster 


Full price $4950 with cords 


FREE! ~ NO. BE-20 


Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street + New York 36, N. Y. 


A factual explanation of 
all phases of the problem 


AIR 
POLLUTION 
CONTROL 


By W. L. Faith, Air Pollution 
Foundation, San Marino, Calif. 
Clearly and compactly, this book presents the 
basic facts that must be considered in any air 
pollution control problem. It covers all the 
important aspects of air pollution: its effects, 
the influence of weather on it, methods of 
measuring air contaminants, applicable con- 
trol methods, and various legal problems that 
are related to it. Special attention is given to 
the newer types of air pollution, particularly 
the problems of automobile exhaust and the 
radio-activity hazard. 


1959 Approx. 272 pages Prob. $8.50 
Order your ON-APPROVAL copy TODAY! 
JOHN WILEY & SONS Inc. c% 

440 FOURTH AVE., YORK 16, Y. 


Please send me AIF POLLUTION CONTROL to 
read and examine. In 10 days J will return the 


book and owe nothing, or I will remit $8.50, 
postage. 

Zone. .State....... 


C) SAVE POSTAGE! Check here if you EN. 
CLOSE payment, in which case we pay postage. 
Same return privilege, of course. 


For more information, circle No. 92 
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DAHL 


VALVES 


Dahl “Bantam” 2020, 2030 and 2031 series 
are highly compact, diaphragm-operated 
on-off valves. Each features the desired 
ruggedness and high quality of larger 
valves, and yet, allows appreciable savings 
in space. All have cast globe bodies for 
steam, liquid or gas applications. 
“Bantam” valves have excellent flow char- 
acteristics, low hysteresis and fast re- 
sponse. Use of TEFLON® packings eliminates 
frequent packing adjustment and greatly 
reduces maintenance. 


MAXIMUM Cv 40.0 
LIFT %” 
SEAT AREA up to 3.1 sq. in. 
CONNECTIONS %” to 2” N.P.T. 
PRESSURE RATING | 150 psi for steam 

300 psi for liquid & gas 
OPERATORS 8, 15, 50 sq. in. 


For more detailed information on 

“BANTAM” On-Off and Throttling 

Control Valves write for..... 
Catalog B-1. 


GEORGE w. 


DAHL 


COMPANY, INC. 


86 TUPELO STREET, BRISTOL, RHODE ISLAND 


For more information, circle No. 16 
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News and Notes 


of A.I.Ch.E. 


10% = $30,000: As of this writing, 
February 19, A.I.Ch.E. has reached 
90% of its quota of $300,000 in the 
Member Giving Campaign. This is an 
extremely good record, and the cam- 
paign chairmen—president D. L. Katz 
and past presidents S. D. Kirkpat- 
rick and W. G. Whitman—are to be 
congratulated on a wonderful job, as 
are all the Local Section campaign 
chairmen. The A.LCh.E. sections that 
have gone over the top total 16. 

At the time of the Atlantic City 
meeting, we <= to announce the 
attainment of the full quota, and 
Local Section chairmen who have not 
closed their campaigns are bein 
urged to make one more concert 
effort to bring in the additional $30,- 
000 needed. If you have not given 
and do not know the name <a 
individual in your area who is collect- 
ing these funds, please send your 
check to headquarters in New York, 
and your section will be credited with 
your contribution. 


Close on our heels in the campaign 
is the American Institute of Electrical 
Engineers, which has collected $674,- 
000, or 75% of its pledge. 
National Bureau of Standards has 
asked A.I.Ch.E. to appoint represent- 
atives to advisory committees to help 
the Scientific Divisions of the Na- 
tional Bureau of Standards. Four pro- 
grams are involved: one in high tem- 
peratures and transport phenomena, 
one in building materials, and two in 
cryogenic research. Appointed by 
Council for these were G. C. 
Williams of M.LT.; Dean Warren 
McCabe of Brooklyn Polytech; Allen 
Latham, Jr., of Arthur D. Little; and 
Clyde McKinley of Air Products. 
Summer Instrumentation Conference: 
Along with the Federation for Instru- 
mentation Education and Research, 
the A.LCh.E. will sponsor this sum- 
mer a three weeks conference for 
college-level teachers of chemical en- 
gineering in process-control dynamics. 
A grant has been made by the Na- 
tional Science Foundation to cover 
the tuition and expenses of twenty- 


five teachers of chemical engineering. 
Lloyd Slater, Secretary of F.LE.R., 
and Dave Boyd, of A.LCh.E.’s Sub- 
committee on Process Control, were 
the spark plugs of the idea. The course 
will be held at Case Institute, which 
will select the participants from a list 
developed by F.IE.R. and A.LCh.E. 
of instructors from A.I-Ch.E.—accred- 
ited schools. 

Affiliation Plan: The Institute of Radio 
Engineers has approved the plan for 
members of A.I.Ch.E. to affiliate with 
and receive the publications of LR.E. 
professional groups without having to 
join LRE. 

Standard Testing Procedures—Equip- 
ment Testing Procedures Committee 
has just had two standards recently 
approved by Council—a standard test- 
ing procedure for centrifugal pumps 
and a standard testing procedure on 
impeller-type mixers. Both these will 
be published soon. J. Y. Oldshue is 
chairman of the Subcommittee on 
Mixers. 

Communication — Jerry McAfee is 
planning a Sections Activities Com- 
mittee meeting in Kansas City in 
May, at which we to have re- 
ports from committee chairmen of the 
Institute to present to — Local pe 
tion representatives. is is 

a drive to have ilendar-doos 
the excellent services rendered by 
A.L.Ch.E. to the membership become 
better known and used by the mem- 
bers. 

TV and Ch.E.—Our Chicago Local 
Section, under G. E. Baille, is in the 
middle of an important public rela- 
tions effort—telling the public all 
about chemical engineering over TV 


Channel 11 in Chicago. John E. 

Anderson is chairman of the Local 

Section Committee which will put on 

six half-hour, pro- 
e 


grams entitled “The mical Engi- 
neer’s Program.” It will be on the air 
from 9:30 to 10:00 P.M. the first 
Thursday of each month, will explore 
the work of chemical engineers in 
petroleum, plastics, food, steel and 
atomic energy. 

FJ.V.A. 
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analyzer 
records dissolved oxygen 


Even a few parts per billion of dissolved oxygen in water for power 
station boilers reduces overall efficiency and economy. Three months ago, 
the Florida Power Corp., St. Petersburg, Fla., put on stream a 

Milton Roy Quantichem colorimetric analyzer in its Bayboro Station 

to survey dissolved oxygen in returned condensate from 

steam turbine condensors. 


In addition to this application, other Quantichem automatic analyzers 
are available for analyses of silica (0-50 ppb), residual chlorine 

(0-3 ppm), hardness (0-3 ppm) . . . as well as for phosphates, 
hydrazine, chlorides, and many others. 


Write for information on your particular application. 
Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pa. 


HEMICAL INSTRUMENTATION 
Controlled Volume Pumps 


Quontichem Analyzers Chemical Feed Systems 
For more information, turn to Data Service card, circle No. 53 


orida power pliant... wae, 
. 
colorimetrically 


How to chop thirteen weeks off a startup date 


Hustling a new process into being, 
engineers at a large chemical plant 
were really pressed for time. 

Needed almost immediately to 
meet the production deadline were 
two large heavy-duty fluid mixers. 

The new process was nearly ready 
to go. A long wait would mean soar- 
ing standby expense, lost income, a 
decisive edge for competition. And 
the usual manufacturing time for the 
mixers they needed was 16 weeks. 

One of the engineers phoned a 
LIGHTNIN Mixer representative. He, 
in turn, phoned the Mixco factory. 
How soon could we ship two 50- 
horsepower LIGHTNIN Mixers (see 
figure 7), each equipped with a tur- 


MIXING EQUIPMENT Co., Inc., 199-c Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 19, Ont. 


For more information, turn te Data Service card, circle No. 54 


4. Mass assembly — but every 
mixer is a custom job. 


bine impeller big as a dining-room 
table on a shaft 18 feet long, 4% 
inches in diameter? And could we 
supply the lower shafts and impellers 
with rubber covering? 


Six tons in 18 days 


His call set off a swift, far-reaching 
chain reaction. Just 18 days later, we 
put nearly six tons of mixers aboard 
a fast truck. Both units were complet- 
ed and shipped thirteen weeks ahead of 
normal. 

Magic? No—just speed. We're set 
up for it because we build nothing 
but mixers. We build them fast when 
you need them fast—because we stock 
a tremendous range of mixer com- 


ponents and parts, in materials that 
match just about any process require- 
ment. And we have the manpower, 
the machines, and the know-how to 
give you the right answer to any fluid 
mixing problem. Rapidly. 

For competent engineering help, 
call your LIGHTNIN Mixer representa- 
tive (listed in Chemical Engineering 
Catalog). Or write, wire, or phone 
us direct. 


“LIGHTNIN-~ 


MIXERS AND AGITATORS 


mMixco 
Fiuid Mixing Speciatists 


6. Drill makes 12 holes at 


1. Gear reducers are ready- 
six culters working ot 
assembled. Stocked in quan- | one station. 
— 


